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DISCLAIMER

Recoveryplansdelineatereasonableactionswhich arebelievedto berequiredto recoverandlor
protectlisted species.Plansarepublishedby theU.S. FishandWildlife Service,sometimes
preparedwith theassistanceof recoveryteams,contractors,Stateagencies,andothers.
Objectiveswill beattainedandany necessaryfundsmadeavailablesubjectto budgetaryand
otherconstraintsaffectingthepartiesinvolved,aswell astheneedto addressotherpriorities.
RecoveryPlansdo not necessarilyrepresenttheviews,official positions,orapprovalsofany
individualsor agenciesinvolved in theplanformulation,otherthantheU.S. FishandWildlife
Service. Theyrepresenttheofficial positionoftheU.S. FishandWildlife Serviceonly afterthey
havebeensignedby theRegionalDirectororDirectorasapproved. Approvedrecoveryplansare
subjectto modificationas dictatedby newfindings,changesin speciesstatus,andthecompletion
ofrecoverytasks.

CoverPhoto: Junesucker(Chasmistesliorus). Executedby © JosephTomerelli. Usedwith
permission.
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EXECUTIVE SUMMARY

Current Status: TheJunesucker(Chasmistesliorus) is a lakesuckerendemicanduniqueto
Utah Lake, Utah. Thespecieswasfederallylisted asan endangeredspecieswith critical habitat
on April 30, 1986(51 FR 10857). Includedascritical habitatwasthelower 7.8km (4.9mi) of
themainchanneloftheProvoRiver, from theTannerRacediversiondownstreamto Utah Lake.
The specieshadadocumentedwild populationoffewerthan 1,000individualsatthetime of
listing (51 FR 10857). Thecurrentestimatesof thewild adult spawningpopulationsizein Utah
Lakeis closerto 300 individuals(Keleheret al. 1998).

Habitat Requirementsand Limitiiw Factors: Predationand/orcompetitionby nonnativefish
speciesandchangesin aquatichabitat(e.g. lossof littoral zones,alterationofhistoricalflows and
degradedwaterquality) createdconditionswhichhavecombinedto reducerecentrecruitmentof
Junesucker.Dueto thispaucityof recruitment,little is known aboutthe life-history ofyoung
Junesuckers.

Adult Junesuckers,whichrangefrom 9 to 43 yearsin age,(G.G. Scoppettone,Service,Pers.
Comm.)usethelowerProvoRiver,Utah Lake’s largesttributary, for spawningin late Mayand
June.Larvaedrift downstreamto UtahLake atnight afteremergingfrom spawningbeds
(ModdeandMuirhead1990).

RecoveryObjective:Preventextinction,downlist to threatenedstatus,delist.

RecoveryCriteria:PreventingExtinction. Thegoalofthis planis to preventtheextinctionof
theJunesuckerwithin its nativerange,to downlistthespeciesto threatenedstatus,andto delist.
Theshort termgoalofpreventingextinctionoftheJunesuckerwill beachievedwhen(1) a
permanent,self-sustainingrefugiapopulationhasbeenestablishedandprotectedand(2) the
declineoftheextantpopulationin UtahLakehavebeenreversed.

Downlisting. TheJunesuckermaybedownlistedto threatenedstatuswhen(1)ProvoRiver
flows essentialfor Junesuckerspawningandrecruitmentareprotected,(2)habitatin theProvo
River andUtahLakehasbeenenhancedand/orestablishedto providefor the continuedexistence
ofall life stages,(3) nonnativespecieswhichpresentasignificantthreatto the continued
existenceofJunesuckerarereducedoreliminatedfrom UtahLake,and(4) anincreasingself-
sustainingspawningrunofwild Junesuckerresultingin significantrecruitmentovertenyears
hasbeenre-establishedin theProvoRiver.

Delisting. Interim criteriaestablishedfor thedelistingoftheJunesuckerinclude:(1)
establishmentof a secondself-sustaining,protected,refugiapopulationof Junesuckerwithin the
UtahLakeBasin;(2) establishmentofan additionalself-sustainingspawningrunofJunesucker
in UtahLake. Thiswill requireadequateprotectionofinstreamflows andavailablehabitat,as
well assuccessfulrecruitmentto thespawningrunofJunesuckernaturallyproducedin theLake;
and (3)removalofotherthreatsto thecontinuedexistenceofJunesuckerincluding those
associatedwith therequiredphysical,chemicalandbiological environmentofUtahLake
necessaryfor survivalofthe species.Final delistingcriteriawill bedeterminedafteran analysis
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to determinequantifiedobjectivesis completedincluding a definition of aself-sustainingJune
suckerpopulation.

Actions to AchieveRecoveryInclude

:

1. Conservegeneticintegrity ofJunesucker.
2. Monitor statusandtrendsofJunesuckerpopulation.
3. Evaluateandminimize factorslimiting recruitmentofJunesucker.
4. EnhanceJunesuckerpopulationin UtahLakeandits tributaries.
5. DevelopandconductUtahLakeecosystemandJunesuckerinformation andeducation

programs.
6. Implementmeasuresto protecttheJunesuckerduring its spawningrun.
7. Furtherdefinecriterianecessaryfor therecoveryofthe Junesucker.

Costof Recovery:$50 Million

DateofRecovery: 2040
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JUNE SUCKER RECOVERY PLAN

PART I

INTRODUCTION

TheJunesucker(Chasmistesliorus) is a lakesuckerendemicto UtahLake,Utah, (Figure1).
Thespecieswasfederallylisted asendangeredwith critical habitat,effectiveApril 30, 1986 (51
FR 10857). Critical habitatwasdefinedasthe lower 7.8km (4.9mi) oftheProvoRiverfrom
UtahLakeupstreamto theTannerRaceDiversionDam. At thetimeof listing thespecieshada
documentedwild populationoffewer than 1,000individuals(51 FR 10857). Currentestimates,
basedsolelyon spawningadults,arecloserto 300 individuals(Keleheret al. 1998). TheJune
suckerwasfederallylisted as endangereddueto: a) its localizeddistribution;b) failure to recruit
newadult fish; andc) threatsto its continuedsurvival. Declinein abundanceofJunesuckerscan
beattributedto habitatalterationthroughdewatering,channelizationoftributary streamsand
degradingwaterquality, competitionandpredationby nonnativespecies,commercialfishing,
andkilling ofadultsduringthespawningrun. TheFishand Wildlife Service(Service)hasgiven
thespeciesarecoverypriority ofSC. A SCdesignationappliesto a specieswith ahigh degreeof
threatof extinction,a low recoverypotential,andthepresenceofconflict. Waterdevelopment
andsportflshmanagementaretheprimaryconflictsto Junesuckerrecovery.

Therecoveryofthesefishesandtheecosystemtheydependuponwill requiretheinput and
cooperationofnumerousFederal,state,county,city, aswell aslocal organizationsand
individualswho ownormanagelandandwaterresources.ImplementationofthisRecoveryPlan
mayimprovesportfishingmanagementandopportunitieswithin UtahLake,enhanceaquatic
resources,includingtrout populations,in theProvoRiver, andbenefitwetland,riparian,and
otherwater-relatedresourcesin theUtahLakearea.

SYSTEMATIC CHARACTERIZATION

Lakesuckers(genusChasmistes)aremid-waterplanktivores,which aredifferentiatedfrom other
membersofthefamily Catostomidaeby theirthin, separatedlips thatmaylackpapillae,
brancheddendriticgill rakers,andlarge,terminal,obliquelypositionedmouths. Thefour
recognizedspeciesoflakesuckersarelocatedin four differenthydrologicbasins: Junesucker(C.
liorus) in theBonnevilleBasinofUtah,shortnosesucker(C. brevirostris),in theKlamathRiver
basinof OregonandCalifornia,cui-ui (C. cujus) in theTruckeeRiverbasinofWesternNevada
(PyramidLake),andtheSnakeRiver sucker(C. muriei) oftheupperSnakeRiverin Wyoming,
which is thoughtto beextinct. All threeoftheextantChasmistesspeciesarefederallylisted as
endangered(32FR 4001; 51 FR 10857; 53 FR27134).
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Junesuckerswerefirst collectedanddescribedby Jordan(1878). Thenomenclaturalhistory is
complexandhascausedconsiderableconfusionoverthe systematicsof UtahLakesuckers.
Jordan(1878)describedthreespeciesofsuckersin UtahLake: the Junesucker,webugsucker
(Catostomusfecundus),andUtahsucker(Catostomusardens). Informationpresentedby Miller
andSmith(1981)however,suggestthat only two species,theJunesuckerandUtah sucker,
inhabitedUtah Lake. In theirreviewofthegenusChasmistes,theyconcludedthatJunesucker
specimenscollectedin the 1880’sweredifferentfrom thosecurrentlyoccurringin UtahLake.
They suggestedthatduringthe 1932-35 drought,whensuckerpopulationsin UtahLakewere
stressed,JuneandUtahsuckershybridized. As suckerpopulationsincreasedin abundance,new
genesthatwereincorporatedinto theUtahLakesuckerpopulationsresultedin hybrid
characteristicsbecomingdominantin theJunesucker.Miller andSmith(1981).therefore,
assignedC. liorus liorus to specimenscollectedin thelate 1800’sandC. liorus r~ictusto
specimenscollectedafter1939. Theirwork remainsuncorroborated.However,in a draftreport,
Evans(in prep.)suggeststhat thecurrentassemblageof suckersin UtahLakeis aresultof
repeatedhybridizationinducedby environmentalbottlenecks(e.g.droughts).Healsoreports
that theJunesuckergenomein UtahLakeis geneticallydistinctfrom anyothersuckersfound
throughouttheBonnevilleBasin. Sinceit hasmaintainedits distinctivenessfrom othersuckers,
theServicelisted theendangeredJunesuckerasC. liorus (51 FR 10857).

In recentyearsamorphologicalform, intermediatebetweenthecui-ui andTahoesucker
(Catostomustahoensis),hasappearedin PyramidLake,Nevada.Brussardet al. (1990)usedgel
electrophoresisto distinguishbetweencui-ui, Tahoesucker,andartificiallypropagatedhybrids.
Thesameelectrophoretictechniques,however,did not substantiatedistinguishabledifferences
betweencui-ui andmorphologicalvariantsthatwerepresumedto benaturally-spawnedhybrids.
Despitemorphologicaldivergencein mouthandheadmorphology,thecui-ui andmorphological
variantshadidenticalgenotypes.Consequently,significantdoubtthatthesevariantsarein fact
hybridshasbeenraised. Theyarebelievedto becui-ui with avaryingmorphology. Thegenetic
basisfor thesemorphologicaldifferencesis notknown. It maybea developmentalphenomenon
which eitherreflectsphenotypicplasticityorpolymorphismwith ageneticbasis(Brussard1990).
Currentresearchinto thehybridizationoftheshortnosesuckerwith theKlamathlargescale
sucker(Catostomussnyderi)is in process.Preliminaryresultsmatchthoseofthe cui-ui
(Scoppettonein press). It maybe that all threeextantlakesuckerspecies,includingJunesucker,
exhibitsimilarmorphologicalvariability. Similargeneticstudies,fundedby theBureauof
Reclamation(Reclamation)andtheCentralUtahWaterConservancyDistrict (District), have
beencompletedin Utahandarecurrentlybeingreviewed.

DISTRIBUTION AND STATUS

TheJunesuckeris endemicto theUtahLakedrainagein centralUtah (Figure2). Thefish has
historicallybeencapturedin UtahLakethroughouttheyearandin theProvoRiver duringits
annualspawningmigration. It is alsoreportedthat, historically, Junesuckerspawnedin other
tributariesto UtahLake(CopeandYarrow 1875). UtahValley settlersprovided
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valuableinsight into characteristicsof thehistoricalJunesuckerpopulation. Early accounts
indicatedthatUtahLakewasapristinelakethat supportedanenormouspopulationof thesefish
(Heckmannet al. 1981). In the 1850’s,Junesuckerwerecaughtduring theirspawningrunsand
werewidely utilized asfertilizer andfood (Carter1969). NativeAmericans,aswell aswhite
settlers,capturedand driedspawningfish for consumption. Onhis 1889 visit, Jordanreported
UtahLakewasfull of suckersandproclaimedthelake“thegreatestsuckerpondin theuniverse

Thefirst majorreductionsin thenumberof Junesuckerwerenotedin associationwith
developmentofUtahValley. In the late 1800’s,anestimated1,500metric tonsofspawning
suckerswerekilled whenabout3.3 km (2.1 mi) oftheProvoRiverwasdewatered(Carter1969).
Hundredsoftons ofsuckerswerealsolost whenUtahLakewasnearlydraineddryduring a
1932-35drought(Tanner1936). After thedrought,suckerpopulations(JuneandUtahsuckers)
graduallyincreased.By 1951, asmanyas1,350suckersweretakenin a dayofcommercial
seining(Lowder 1951). Dueto thecombinedimpactsof drought,overexploitation,andhabitat
destruction,however,thepopulationneverreturnedto its historicallevel (Heckmannet al. 1981).

Declinesin theJunesuckerpopulationcontinuedafter 1950. UtahDivision ofWildlife
Resources(UDWR) gill nettingdatacollectedfrom the 1950’sto themid 1970’sindicatea
dramaticdeclinein UtahLakesuckerpopulations. Investigators,however,did not always
differentiatebetweenJuneandUtah suckers.In 1955and1956,0.68 suckerspernethourwere
caughtin UtahLake (UDWR unpublisheddata1956). By 1959 thesuckergill netcatchratehad
droppedto 0.16 fish pernethour(Arnold 1959). In 1970,similarnettingefforts capturedonly
0.01 suckerspernethour(White andDabb 1970). Gill nettingin 1978-79and 1982-83produced
no suckers(Radantet al. 1987),however,one JunesuckerwascapturedduringUDWR annual
UtahLakefish monitoringin bothl983and 1989(D. Sakaguchi,UDWR, Pers.Comm.). An
intensiveinventoryoftheUtahLake fish communityin 1978-79utilized avarietyofsampling
gearandresultedin 2,097 separatenetcollections. A totalcatchof34,292adultfish was
recorded,ofwhichonly 102 (0.3%),wereidentifiedasJunesuckers.During this sameperiod,
no young-of-year(YOY) Junesuckerwereidentifiedfrom 53,364YOY fish collected(Radant
andSakaguchi1981). This dramaticdeclinein suckerabundancesincethe 1950’scorresponds
with the introductionofpredaceouswalleye(Stizostedionvitreum)andwhitebass(Morone
chrysops)whichwereintroducedinto UtahLakein 1952and 1956,respectively(Figure3). In
1995 theuseofgill netswasdiscontinuedandreplacedby trapnettingin orderto reducetherisk
ofmortalityofJunesucker. From 1995 to 1997,no Junesuckerweresampledduringthe
standardUtahLakemonitoring activities. Furtheranalysisindicatedthatthoughtherewasa
decreasein thetotalnumberof fish caughtusing trapnetsvs.usinggill nets, thesamespecies
andrelativeabundancecaptureddid not changesignificantly.
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Figure3. CatchratesofJunesuckerandpredatoryfishesin UtahLakesince1956.

Junesuckerdeclineshavebeenreflectedin thespawningpopulationaswell. From 1979 to 1985,
thetotal numberofspawningJunesuckerpresentin theProvoRiverneverexceededan
estimated500 individuals(Radantetal. 1987). Thelastyearwhenaggregationsof3 0-50June
suckerspawnerswerecommonwas 1985. From 1986 to 1998thenumberofadult spawnershas
diminishedand largespawningaggregations(>30fish) havenotbeenobserved(DennisShirley,
Chris Keleher,CUWCD,Pers.Comm.). High flows during earlyJuneof 1990precluded
samplingofanyJunesucker. In 1991,only 38 Junesuckerswerecapturedin theProvoRiver
beforeriver flows roseto alevelwhichprecludedsampling. In droughtyears1992 and 1994,
whenProvoRiverflowshadto be supplementedto sustainJunesuckerspawningandwater
quality, only 46 and65 adult spawnerswerecollected,respectively.During thehighflow year
of 1993,30 adult Junesuckerwerecollectedduring a short, fourdaycollectioneffort.

As onemeasureofadultpopulationtrends,thenumberofadultsspawningeachspring in the
ProvoRiverhasbeenmonitoredoverthepastsevenyears. Night time spotlightingaswell as
capturesassociatedwith weir operationsfor artificial spawningwereemployedto captureall

Catch Rate of Utah Lake Fishes

Suc$ers

Whhe Bass
0 —3--I Walleye

z
w
0~

w

z

SURVEY YEAR

6



possibleadult spawningJunesuckers. A populationestimatedevelopedusing the “running
schuabel”mark/recapturetechnique(Ricker1975)cameto N388 with 95 percentconfidence
limits of3l l<N<515 (Table1; Keleheret al. 1998). Assumptionsofthe “runningschnabel”
techniqueinclude:no immigrationor emigrationbetweensamples,no mortality or recruitment
hasoccurredbetweensamples,eachfish hasan equalprobabilityofcapture,markedfish
randomlymix with theentirepopulationafterbeingreleased,andthe sampleadequately
representstheentirepopulation. Basedon theseassumptions,this populationestimateis
possiblyhigherthantheactualpopulationbecauseof aviolation oftheno mortality assumption
ofthetechnique.

Table1. Parametersusedfor runningSchnabelpopulationestimate.

t C, M~ C~M~ rL %recap N 95%C.I.

1991 35 0 0 0 0 -

1992 46 35 1610 0 0 -

1993 38 81 3078 1 2.6 4688 837~N<46880

1994 67 118 7906 19 28.3 630 409<N< 1032

1995 24 166 3984 11 45.8 535 376<N<789

1996 29 179 5191 19 65.5 435 330<N<588

1997 14 189 2646 13 92.9 388 311 <N<515

t = time (year)
C~= Captures at time t

total marksattime t

= total recapturesattime t

N = populationestimate

It is probablethattheJunesuckershistoricallymigratedfar upstreaminto theProvoRiver
drainage,sincecui-ui spawningmigrationdistanceshavebeendocumentedat40km (25mi)
(Snyder1917). It is alsoprobablethat theJunesuckeroncespawnedin the SpanishFork River,
but irrigation depletionsandhabitatalterationhaveleft this areauninhabited.Radantand
Sakaguchi(1981)reportedcollectingripe,prespawningJunesuckerin the lowerSpanishFork
Riverin May, 1979. SubsequentsurveysoftheSpanishFork Riverin 1984and1985 locatedno
Junesuckers(Radantand Shirley1987).

Only minimal recruitmentofJunesuckershasbeendocumentedin the lastdecade.Sinceabout
1978,whenUDWR researchersstartedto documentJunesuckercatchratesseparatelyfrom Utah
sucker,almostall Junesuckerscollectedhavebeenlargeadults. Scoppettone(unpub.data,
1992)analyzedthe operclesfrom spawningsuckersandfoundonly a fewJunesuckersunder10
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years of age. While small numbers ofJunesuckerhavecontinuedto spawnin theProvoRiver,
larvae produced (15-23,000 per day; Modde and Muirhead 1990) rarely survive in the lake
environment.

In 1994,IJDWRbeganstockinghatcheryrearedJunesuckerbackintoUtahLaketo enhancethe
existingwild population. Overthenext four years,nearly6,000 1-3 yr old Junesuckerwere
releasedin boththeProvoRiverandUtah Lake,with additionalreleasesplannedfor 1999. Fish
havebeencaptivelyreareduntil theyreachasizeof atleast5 inchessoasto minimize theeffects
ofwhitebasspredation. Eachfish hasbeenweighed,measuredandtaggedwith a passive
integratedtransponder(PIT)prior to stocking. Sincethesestockingactivitieshavebegun,nine
markedfish havebeenrecaptured.Twoofthese,capturedin 1997,exhibitedgrowthratesin the
lakeaveraging0.2075mm/dayand0.8015g/day,suggestingat leastpartialsuccessofthese
stockingefforts.

Refuaiapopulations

FivepopulationsofJunesuckerexternalto UtahLakecurrentlyexist. A populationat Camp
CreekReservoir(aprivateholding)wasestablishedin 1990. CampCreekReservoiris
approximately5 acresandis locatedin WestBox ElderCounty,nearthetown ofEtna,Utah.
CampCreekReservoirhasamaximumdepthof 16 feetand is usedfor irrigationby the
landowner. In 1987, theUtahDivision ofWildlife Resourcesintroduced204juvenileJune
suckerinto CampCreekReservoir.Thesefish weretheprogenyofJunesuckercaughtin the
ProvoRiverduring 1985 andspawnedattheDivision’s SpringvilleHatchery. CampCreek
Reservoirhasbeenmonitoredannuallysince1988. Successfulrecruitment,andmultiple age
classesof Junesuckerin theReservoirhasincreasedthe1998populationto anestimated612
individualstwo yearsold orolder.

ThelargestpopulationofJunesuckeris in RedButteReservoir,SaltLakeCity, Utah. RedButte
Reservoiris locatedon theWasatch-CacheNationalForestandcoversapproximately13 surface
acreswith amaximumdepthof 30 feet.Thepopulationwasestablishedin 1992with the
stockingof approximately3200fish. Thesefish werecomprisedof 1987, 1989and 1991 year
classfish thatwereartificially spawnedandrearedatUSU. Sincetheirstocking,thesefish have
now exhibitednaturalrecruitmentin at leastthreedifferentyears. Thispopulationhasbeen
monitoredby theUtahDivision of Wildlife Resourcessinceit wasstocked,with current
populationestimatesofthe 1995yearclass,theonly yearclassrecapturedin themark-recapture
study, at approximately4500fish.

Finally, two ponds,ArrowheadandTeal Ponds(approximately0.Sacreseach),attheOgden
NatureCenter,Ogden,Utah,havealsobeenstockedwith Junesucker. Bothpondshavea
maximumdepthof 5-6 feetandarefilled yearroundby groundwater,preventingcompletewinter
freezing. ArrowheadPondwasfirst stockedin 1993with 13 PIT-taggedJunesucker.
ArrowheadPondwasagainstockedin 1994with 120 Junesucker. Laterin 1994bothPonds
werestockedwith an additional500 Junesucker(250fish from boththe 1989 and 1992year
classes).ArrowheadPondhasbeenmonitoredyearly since1995while TealPondhasnotbeen
monitoredsince1995becauseno Junesuckerwerecapturedthat year. Low oxygenlevels
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recordedin thePondarethoughtto haveeliminatedthispopulation. A current(1998)population
estimateofJunesuckerin ArrowheadPondis 93 individuals.

Interim ExperimentalandProductionFacilities

As of 1998,interim facilities attheFisheriesExperimentStation (FES),UDWR, Logan,andthe
Millville ExperimentalPondfacility atUSUhavebeencompleted.Both facilitiesarecurrently
operatingatmaximumcapacity. TheFES facility wasdesignedasabroodstock holdingfacility
andhasbeenoperatingin that capacitysinceits completion. TheUtah Statefacility was
originally designedandbuilt asajoint venturebetweenUSU, theBureauof Reclamationandthe
UtahDivision ofWildlife Resourcesasan experimentalfacility for endangeredfishesandan
interimholdingfacility for Junesucker.This facility hasgreatpotentialto berefittedasan
interimproductionfacility if required.

A permanentproductionfacility, awarm waternativefish hatchery,is in theplanningstages.
TheUtahReclamationMitigation andConservationCommissionis in theprocessofconducting
thenecessaryenvironmentalreviews. ProductionoftheendangeredJunesuckerwill bea
priority for this facility.

HABITAT DESCRIPTION

UtahLake(seeFigure2) coversapproximately38,400hectares(95,000surfaceacres)andis
locatedin UtahCounty,Utah, about65 km (45 mi) southofthe GreatSaltLake. Thelakeis
historically shallowhavinganaveragedepthofonly 2.8 m (9.2 ft) andmaximumdepthof4.2 m
(13.8 ft) at compromiseelevationof 1,368m (4,489fi) (Fuhrimanet al. 1981). It is
approximately38 km (23.6mi) long and21 km (13 mi) wide (RadantandSakaguchi1981).
UtahLakehasalargeareato depthratioandfrequentwindspreventstratificationfrom
occurring.Initial informationrecordedby FatherEscalanteandhisparty in 1776,documentsa
UtahLakeshorelinewith abundantpastures,marshcommunitiesfilled with reedsandmarsh
grasses,aswell asadjacentswampsrepletewith macrophytes(LemnaandChara) (Wakefield
1933). Historically, the lakeenvironmentexperiencedrelativelystablewaterlevelsbasedsolely
on naturalbalances(e.g.,precipitation,evaporation,andriverine input/outflow). Thesestable
lakelevelsallowedfor long-termmaintenanceofmacrophytebeds,commonlyusedasnursery
habitatby nativefish species.

Riverinehabitatusedby spawningadult Junesuckeranddevelopinglarval fisheswasprobably
far moreabundanthistoricallythantoday. Prior to thesettlementofUtahValley,severallarge
tributaries(e.g..theSpanishFork River,HobbleCreek,andtheProvoRiver) providedsuitable
spawninghabitat,enteringthelakethroughlargedelta’swhichprovidedbraided,slow,
meanderingchannels.Forexample,historic mapsoftheProvoRiverdisplaysevenseparate
channelsthat enterthe lake. Multiple channelsofdiffer~ng dimensionsprobablyprovideda
rangeofdiversehabitats,suitableto differentage-class of Junesuckeranddifferentrunoff
regimes.Furthermore,theirtree-linedbankswouldhaveprovidedwarmer,slowwaterpoolsand
marshhabitatssuitablefor enhancedlarval developmentwhile alsoprovidingarefugefrom
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predationby largerfishespresentin thedeeperwaterhabitatofUtahLake. However,river
channelization,irrigation andwaterstoragehaveseverelyimpactedthesetributaries,resulting in
significantlyreduced,andlesscomplex,habitat. Currently,theonly habitatknownto beusedby
spawningJunesuckeris the lowerapproximatelythreemiles (4.8kin) oftheProvoRiverup to
theGenevaRoadDiversion. In veryhigh wateryearsan additional 1.9 miles (3 km) abovethis
diversionis sometimesaccessibleaswell.

BIOLOGY AND LIFE HISTORY PATTERNS

Life history information for the June sucker is scarce. Most of thebiological information
collected for the Junesuckerhasbeenrestrictedto theirreproductiveperiodin theProvoRiver.
Studies to obtain additionallife history informationhavebeenongoing since the species was
listed in 1986. Preliminary results of these studies as well as previously knowninformationare
summarizedbelow.

Age StructureandGrowth

Examinationofoperclesfrom spawningJunesuckersindicatesthattheyarealong-livedspecies.
Usingoperclesfrom spawningJunesuckersillegally killed in 1983, 1984, 1987,and 1988,
Scoppettone(Service,Pers.Comm.)estimatedtheageofthefish rangingfrom 14 to 42 years.
Analysisofadditionalfish collectedin 1992 indicatedthat a few fish wereunder10 yearsofage
(Scoppettone,Service,Pers.Comm.),suggestinglimited survivorshipandrecruitmentof larval
Junesuckeroverthepasttwo decades.Belk (1998)analyzedageandgrowth ofJunesucker
from otoliths oftenadditionalfish whichhaddiedfrom unknowncauses,sevenfrom 1992and
threefrom 1994. Estimatedagesofthesefish rangedfrom 10 to 42 yearsof age. All were
reproductivelymatureattimeof death.Usingback-calculatedlengthsatage,Belk estimatedthat
growthwasrapid in thefirst 3-5 yearsandaveraged69%ofmeantotal length. Following this
rapidperiodofgrowth,he estimatedthatintermediategrowthratesoccurreduntil aboutage8-10
yearswith approximately85%ofmeantotal lengthbeingachievedby thetenthannulus.He
indicatedthatgrowthafterage10 wasfurtherreduced.Assumingthatdecreasedgrowthrate
indicatesprobablematuration,Junesuckermaymatureasearlyasagefive, but at leastby age
ten(Belk 1998).

ReproductiveBiology

Junesuckeradultsbeginto concentratein and aroundthemouthof theProvoRiverduring April
andMay, dependingon flow andtemperatureregimes(RadantandHickman1984,C. Keleher,
CUWCD, Pers.Comm.). Theadultsgenerallyinitiatethe spawningmigrationinto theProvo
Riverduring thesecondandthird weeksofJune(RadantandHickman1984),againdepending
on overall environmentalconditions. In 1990and 1991, spawningadultsmigratedinto theriver
asearlyasmidMay (GutermuthandLentsch1993). RadantandSakaguchi(1981)observed
single femalesspawningwith two ormoremales.Most spawningis completedwithin aspanof
five to eight days.
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Total lengthmeasurementscollectedin 1980 for 45 spawningmaleJunesuckersaveraged499
mm (19.6in) andrangedfrom 440to 610mm(17.3to 24.0in). Lengthmeasurementsfor 51
spawningfemalesrangedfrom 490 to 600mm(19.3to 23.6 in) andaveraged547mm(21.5in).
The averageweightof 126 Junesuckerscollectedin UtahLakeduringthatyearwascalculatedat
1.6kg (3.5 lb) (RadantandSakaguchi1981). In comparison,during 1991,total length
measurementsfor 10 spawningmalesaveraged526 mm (20.7in) and26 spawningfemales
averaged571 mm (22.5in). Thirty-six ofthe38 Junesuckerscollectedin thespawning
aggregationaveraged2.34 kg (5.2 lb) in weight(GutermuthandLentsch1993). It is assumed
thattheoverall increasein spawneraveragelengthandweight from thosereportedin 1981 is
indicativeof apopulationcomposedof old, matureindividualswith very little recruitment.

WatervelocitieswhereJunesuckerspawningoccursaveragesapproximately37 cm/s (1.21 ft/s)
andrangesfrom 6 cm/s to 98 cm/s(0.20ft/s to 3.2 ft/s) (Radantc~ al. 1987). Waterdepthat
spawningsitestypically rangesfrom 30 cm to 86 cm (11.8to 3Y. ~n)with ameanof 51 cm
(20.0in) (Shirley 1983). Meanriver temperaturesduringspawnwgrangesfrom 11 to 150C (52
to 600F)(RadantandSakaguchi1981;GutermuthandLentsch1993).

Junesuckereggsarepaleyellow,demersal,andweaklyadhesive.Larval developmentand
hatchingperiodshavebeendescribedby Shirley(1983)andSnyderandMuth (1988). Shirley
(1983) indicatedthat Junesuckereggshatchedin fourdaysat21. 10C(700F)andin tendaysat
1 0.60C (51.10F). Generally,84.4 to 1 06.00Cdegree-days,whereadegree-dayis equivalentto the
averagedaily temperaturemultipliedby thenumberofdaysfrom fertilizationto hatching,have
beenrequiredfor hatching. Eggdevelopmenttime,measuredin theriver astheperiodbetween
peakegg drift andpeaklarval drift (incubationplus timeto full yolk absorption),was 19 daysin
1987(12 to 160C;53.6 to 60.80F)and9 daysin 1988(iS to 190C;59 to 66.20F). In the
laboratory,larvaeremainedquiescenton thebottomfor tendaysafterhatching(106degree-
days) at 10.60C (51.10F) (Shirley 1983). At 170C(62.60F),larvaeswamup in sevento eightdays
post-hatch (119 to 136 degree-days)(GutermuthandLentsch1993) Thesedataindicatethat
June sucker development, from fertilized egg through full yolk absorption,requiresfrom 200 to
300 degree-days - approximately 100 degree-daysto hatch,andup to 200 degree-days more to
swim up.

After hatching, emergent June sucker larvae drift downstream in the river during nighttimehours
(Modde and Muirhead 1990, Crowl and Thomas 1997, Keleher et al.1998). Peak larval drift
densities of June suckers occurred between June 17-24, 1987 and June 20-24, 1988 (Modde and
Muirhead1990), and between June 10-24 in 1996 (Crowl and Thomas, 1997). Samplingwithin
the lakeenvironmenthasnotyieldedlarval fish. Historically, it is thoughtthatyoungJune
suckerwould migrateintoUtahLakeandutilize abundantaquaticvegetationascoverand
refugia (Crowl and Thomas 1997). However, aquatic vegetationis currentlyunavailablefor June
suckerearlylife stagesto utilize for coverandrefugia. Furthermore,thealteredriver, whichhas
beenchannelizedandnow containslittle low velocityhabitat,is now conduciveto rapid
transportofdrifting larvaeout oftheriver andinto the lakeenvironment.Furtherstudiesare
requiredto determinethe lengthoftime that larval Junesuc historicallyremainedin theriver.
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Feedin2Habits

Researchon otherChasmistes,andthemorphologicaladaptationsoftheJunesucker,indicate
that thespeciesis amid-waterplanktivore(Miller andSmith 1981; Scoppettoneet al. 1986;T.
Crowl, USU, Pers.Comm.). Too few specimens,however,remainin UtahLaketo verify food
habits. ModdeandMuirhead(1990)found the feeding behavior of larval andjuvenileJune
suckersto bebothdiscriminateandopportunistic. Both larval andjuvenileJunesuckerfed on
planktonicprey. Targetsizeselectionincludedcontinuouslylargerpreyitemsbeingconsumed
with increasingfish size. Scoppettoneet al. (1986)observedthatthediet of adult cui-ui in
Pyramidlakewasalmostexclusivelycomposedof zooplankton. Similarly,Moddeand
Muirhead(1990)foundthatgrowingJunesuckercontinuedfeedingonzooplanktonfollowing
metamorphosisto theadult form.

A numberofstudiesdeterminingYOY and 1-3 yr old Junesuckerfeedinghabitatshavebeen
completed. Using limno-corrals, Crowl etal. (1995b)foundthatYOY Junesuckerselectively
fed on small-bodiedzooplankton,especiallycladocerans.While manylarge,mobile copepods
werepresent,85%ofthesuckerdietswascomprisedof small ceriodaphnia,bosminaandrotifers.
In 1996,asimilar studywasperformedatthemouthof theProvoRiverandin UtahLake(Crowl
et al. 1995b;Crowl andThomas1997;Crowl et al. 1998a,1998b).While resultsweresimilar,
Junesuckerdietsweremuchmoregeneralthanin thepreviousstudy,with somezoobenthosas
well aslargerbodiedcladoceransfoundin theguts. Crowl etal. (1998b)reportedthatwhile
Junesuckerconsumedsomelarger-bodiedprey in macrophytebeds,growthrateswerelower
thanwhensuckersfed in theopenwateron small-bodiedzooplankton.Thesefindingswere
corroboratedin acagestudyperformedin RedButte Reservoir(Crowl et al. 1998b),with YOY
Junesuckergrowth being significantly greater in open water where many small-bodied
cladocerans were available as compared to cages in macrophytes, where suckers consumed
larger-bodied aquatic insect larvae.

Radant andShirley(1987),observed a post-spawning aggregationof suckersin themouthof
ProvoBay in July andAugust. It is suspectedthatthesefish residein ProvoBayuntil thefall.
Althoughreasonsfor this concentrationofJunesuckersarenot fully understood,it is assumed
that the fish arerespondingto high foodproductivityin thebay. EyringResearchInstitute,Inc.
andBrighamYoungUniversity(1982)reportedmeanzooplanktondensitiesin July and
Septembergreaterthanthreetimeshigherin ProvoBay thanin otherlakeareas. Thesehigh
densitiesof zooplanktonpotentiallyprovideabundantfood to meettheenergydemandsofpost-
spawnsuckers.

HabitatUse

While ProvoBay appearsimportantto Junesuckersin general,andpost-spawnersin particular,
thespecieslikely inhabitsall areasofUtah Lake. In themid andlate 1950’s,capturesofJune
sucker.inmid-watergill netswerecommon. Sincethe1960’s,mostsuckershavebeencaptured
in ProvoBay andUtahLakeshorelineareas.Trawling in openwaterregionsofUtahLake,in
1978 and 1979,from 1982-1989,and 1990-1993resultedin collectionofonly four Junesuckers
(Radant and Sakaguchi1981; SakaguchiandThompson1986,D. Sakaguchi,UDWR, Pers.
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Comm.). From thesedata,it couldbe inferredthatJunesuckersuseshallowhabitatsratherthan
deeperzonesin UtahLake. However,samplingeffon hasbeenmoreintensivein shallow
habitats.Junesuckerhavebeenfoundto moveconsiderabledistancesin UtahLake,especially
to takepart in spawningevents.Radantand Sakaguchi (1981)reportedrecaptureinformationfor
three of the 196 suckerstaggedduringtheir1978-1979field studies. Oneofthesuckerswas
recapturednearits originalcapturesite. Thesecond,whichhadbeentaggedin theProvoRiver
in June1979,wasrecapturedin ProvoBay in August. Thethird, taggedalongtheeastshoreof
GoshenBayin 1979, wasrecapturedin theProvoRiver in June1980. Trawling activitieswere
alsoconductedfrom 1995 - 1997,howevernoneof thesuckersthatweretaggedin the 1978-
1979studieswererecaptured.In fact, theonly Junesuckercapturedin 1995and 1996were
associatedwith thespawningrunin theProvoRiver. Between1997and 1998,ninePIT-tagged
fish releasedfrom USUandFESwererecaptured.Recapturedfish showedexcellentgrowth
between the time of stocking and recapture. One recaptured fish reached sexual maturity and
was captured in the Provo River spawning run.

While thenumberofrecapturedfish is low, this is primarily dueto the low stockingdensity,only
onefish per20 surfaceacres. Stockingefforts haveprovedsuccessfulandshownthat captively
rearedJunesuckerstockedinto UtahLakeareableto survive, grow,reachsexualmaturity, and
locatesuitablespawninghabitat.

REASONSFOR LISTING

HumanactionshaveprofoundlychangedtheUtahLakedrainageandhaveaffectedtheentire
ecosystem.Human-inducedchangesincludehabitatalterationandtheintroductionofnonnative
fishes. Habitat alterations include the following: (I) water development has altered natural flow
events, reduced annual lake-levelstability,andblockedmigrationcorridors;(2) changesin water
qualityhaveresultedin highermonthlyriver andlaketemperatures,reduceddissolvedoxygen
levels,increasedsedimentationratesand levelsofdissolvedsolids,andincreasedturbidity; and
(3) urbanization has resulted in development of the Provo River flood plain, channelization of the
river and a reduction in available nursery habitat. The introduction of nonnative fishes has
resultedin competitionandpredationaswell aswaterquality changessuchasincreased
turbidity. Loss of recruitment has resulted from a combination of the above factors.

HabitatAlteration

WaterDevelopment

Waterdevelopmenthasoccurredin theUtahLakedrainagefor over 100 years. In March 1849, a
groupofsettlersestablishedthefirst colonyon theProvoRiver, calledFort Utah. In the same
year,thefirst waterdiversionstructureon theProvoRiverwas constructed.The“BeanDitch”
irrigation canalprovidedwaterfor over200 acresofcrops(USBR 1989). By 1850,several
largerdiversionswereconstructednearthemouthofProvo Canyon.Water-propelledindustry,
suchassawmills,becamecommon. In 1853 thefirst irrigation companywasformed.
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Legislationallowedthis companyto removeup to half thewaterin theProvoRiver (USBR
1989).

DevelopmentofUtahLakeasastoragereservoirbeganin 1872. A low damwasplacedatthe
JordanRiveroutflow. The barrier increased the storage capacity of Utah Lake. A permanent
irrigation pumping plant was built in 1902. Utah Lake is currently the largest waterstorage
facility in theProvoRiverbasinandlakewaterlevelsaremanipulatedwithout concern for the
lake communities’ ecological integrity. The lake environment haschangeddramaticallyin the
past100 yearsleadingto amarkeddegradation of habitat historically required by June sucker.
Thisdegradationmaybemostprofoundin thealmost-completedestructionofhistorically-
abundantaquaticplantswithinUtahLake.

In 1889,efforts commencedto constructhighmountainreservoirsto storehigh springflows for
thelow summerirrigationperiods. Largewaterstorageprojects,includingconstructionofDeer
CreekReservoir,wereinitiatedafterthedroughtoftheearly1930’s(USBR 1989). DeerCreek
Reservoir,theprinciple featureoftheProvoRiverProject,wascompletedin 1941. It hasan
activestoragecapacityof 152,564acre-feet.Approximately120,800acre-feetofProvoRiver
wateris storedin DeerCreekReservoir.DeerCreekReservoiralso storeswaterimportedfrom
theWeberandDuchesneRivers. Up to 37,200acre-feetofwatercanbedivertedannuallyfrom
theWeberRiverfor storagein Utah Lake.

JordanelleReservoir,alsoon theProvoRiver,is tenmiles upstreamfrom DeerCreekReservoir
and was first filled to capacityin thespringof 1996. It hasa storagecapacityof372,000acre-
feetandis operatedby theCentralUtahWaterConservancyDistrict.

Since1849,theProvoRiverhasbeenmodifiedby multiple mainchanneldiversionstructures
(Figure4). Their construction,design,andplacementhavesignificantlyreducedJunesucker
accessto theProvoRiver. TheFortFieldsDiversiondam,approximately6 km (3.8mi)
upstreamfrom UtahLake,hasfunctionedasamigrationbarrierin all buthigh flow years. The
TannerRaceDiversionDam, 7.8 km (4.9mi) upstreamofUtahLake,is theupstreambarrierto
Junesuckermigrationandspawning.

BecauseJunesuckerspawningis limited to thelowerProvoRiver,waterwithdrawaland
reservoiroperationscanhavesignificant,negativeimpacts. NaturalProvoRiverflows are
divertedduringirrigation seasonby direct flow waterright holders. Direct flow diverterscan
reduceProvoRiverflows to critically low or completelydewateredlevelsduringJunesucker
spawningandlarval occupationperiods. Additionally, largestoragefacilities,includingDeer
Creek and Jordanelle Reservoirs, store Provo River springflows, therebyreducingthemagnitude
anddurationandalteringthetiming ofspringpeakdischarges.Reservoiroperationsalsoimpact
Junesuckerspawningwhenreservoirsalter operationsrapidly. SpawningJunesuckermayenter
theProvoRiverwhenflows areat 1.70 m3/s (60cfs) andbe subjected to a flow increase of
greater than 14.15 m3/s (500cfs) whenDeerCreekReservoirreachescapacityandspills. This
canwashspawningadults,eggsandlarvaeout of the river andinto UtahLake,interrupting
spawningandresultingin the lossofayear’sreproduction. Conversely,fish mayentertheriver
duringhighflows (>7.0m3/s; 250 cfs) andexperienceaflow reductionand subsequentlossin
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spawningandincubationhabitat. It is believedthesefluctuationsin flow affectthespawning
Junesuckerby forcing themto seekmoreacceptable‘ ‘ocities. Additionally, thehighflows
havemadeit difficult for biologiststo effectively sar thepopulation. An InstreamFlow
Incremental Methodology (IFIM) studyshowedthat.. ..ductionin spawningflows from 7.0 m3/s
to 0.3 m3/s(250cfs to 10 cfs),causesa40%lossof incubationhabitat(Radantet al. 1987). In
theextremecase,biological oxygendemand(BOD) at low flows causessectionsoftheriver to
reachanoxicandlife-threateningconditions,suchas thosethat occurredin 1992 (Gutermuthet
al. 1993and 1994). Furtherresearch,coordination,andcooperationis needed to developwater
operationplansthatminimizenegativeimpactsofwateruse.

Thetiming andquantityofriver flows intoUtahLakemayalsoaffectJunesuckerpopulations.
Historically, unregulatedflows within thetributariesprobablystimulatedtheannualJunespawn.
Water development in the Provo andSpanishForkwatershedshavealteredthehistoric
hydrographto onethat is dependentonupstreamirrigationwithdrawalsanddamoperations.
Theselong-termtemporalchangesin theflows oflocal rivers,asnotedabove,affectthetiming
ofJunesuckerspawningbehavior. In recentyears,ripe Utahsuckerhavebeenfoundin the
Provo River in late Mayrather thanApril, whentheytraditionally spawned.RipeJunesucker,
on theotherhand,havebeensampledin theriver earlierthantheirhistoric Junespawningperiod
(GutermuthandLentsch1993).

Junesuckerpreferlow velocity waters, 13 cm/sto 51 cm/s(0.5 to 2.0 ft/s), for spawning (Radant
et al 1987), yet flows are not always constant duringtheirspawningmigration. In recent years,
while researchershavebeencollectingJunesuckerin theProvoRiver, flowshavebeenaltered
drastically by waterprojectoperations(Figure5). Increasedriver dischargeduringspawning
alterslocal velocities. This, in turn,mayimpactthesurvivabilityoftheeggsthathavebeen
depositedandinhibit theability of latermigrantsto successfullyspawn. In thespringof 1998
high flowswerefoundto havedislodgedeggsandembryonicfish (pre-emergentlarvae)from
spawningredds.A betterunderstandingofthecueswhich governJunesuckerspawningwill be
critical in therecoveryof this fish. In addition,YOY suckerspreferlow velocitynurseryhabitats
(Crowl and Thomas 1997). Changes in flow regime, coupledwith channelizationhaveseverely
reducedthequantityofsuchlow-velocityhabitatsin theProvoRiver, resultingin larvaebeing
transportedimmediatelytowardsthelakewheretemperatureandpredatorregimescanbe severe.
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MAJOR DIVERSIONS ON PROVO RIVER

THAT ARE FISH PASSAGE BARRiERS

1. Deer Creek Dam

2. Olmstead Diversion Dam

3. Murdock Diversion Dam

4. Timpanogas Diversion Dam

5. Provo Bench Diversion Dam

Fupper East Union Canal
6.~4 Qty Creek Canal

West Union Canal
LPark Nuttel Canal

7. Provo City Diversion Dam

8. Tanner Diversion Dam

9. Fort Field Diversion Dam

Figure 4. The lower ProvoRiver, its majortributariesanddiversions.
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Figure5. ProvoRiver flowsduringJunesuckerspawningrun, 1986-1991.

WaterQuality

Utah Lake is located in a sedimentary drainage basinwhichprovidesahighnutrientinflow.
Humandevelopment in the drainage has increased the inflow of warm water, sediments,
nutrients, and industrial residues (Fuhriman et al. 1981). According to the Utah Division of
WaterQuality (1998),thereceivingwatersofUtahLakearecurrentlyimpairedfor total
phosphorus,total dissolvedsolids,andtrophic stateindex. However,thetrophicstateindexwas
shownto improvefrom theperiod 1989 to 1996. EyringResearchInstitute,Inc. andBrigham
YoungUniversity(1982)reportedthatpesticide,herbicide,andheavymetalpollution in Utah
Lakeis minor. Fuhrmanetal. (1981)reportedthat evaporationnaturallyremovedabout50%of
thetotal waterinflow anddoubledthcmeansaltconcentration.This lossofwaterandthe
resultantcompletemixing oftheshallowlakeproducedits turbid appearance.Theinteractionof
evaporationanddepositionoffine sedimentsfrom irrigationreturnis believedto havealarge
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bearingon theplantand animalcommunityandmaybe profoundlyimpactedby riverineinput to
thenearshoreregion (BnmhallandMerritt 1981). Theimpactoftheserelationshipson the June
suckerpopulation,aswell asimpactswhichhaveresultedfrom impoundment,channelalteration,
anddewateringoftheProvoRiver, arebeingevaluated.

While UtahLakeis highly eutrophicand experienceshigh algal productivity, its overall level of
algalproductivity is controlledby acombinationof high alkalinity, hardness,and turbidity.
Theseattributesappearto causetheprecipitationorchemicalbondingofphosphorous(Fuhrman
etal. 1981)andresultin areductionoftotal productivity. However,dueto high available
nitrogenandphosphorusduringsummermonths,the lakeexhibits largeblue-greenalgal blooms,
which greatlyaffect overall foodwebdynamics(Crowl et al. 1998b).

AvailablegeologicdataindicatethatUtahLakehashada filling rateofabout1 mm (0.03in) per
yearoverthepast10,000years,but thisratehaslikely morethandoubledwith theurbanization
ofUtahValley (Brimhall andMerritt 1981). Concurrently,faultsunderthe lakeappearto be
loweringthelakebedat aboutthesamerateassedimenthasbeenfilling it (Brimhall andMerritt
1981). Thecombinationof inputsofnutrient-richsedimentswith the lake’shigh evaporationrate
concentratesions in thewaterandresultsin an extensiveexchangeofimpuritiesbetweenwater
andsediment(Brimhall andMerritt 1981).

Turbidity in UtahLakeis high (Secchidisk = 0.3 m) dueto acombinationofalgaeproduction,
fine bottom sedimentmixing, andnutrientloading. Historically,UtahLakewasdominatedby
rootedaquaticvegetationwhichprobablyprotectedtheshorelinesandshallowlakeareasfrom
wind-drivenwavedisturbance,therebyreducingturbidity levels. Theincreasein Lakelevel
fluctuationshaveeliminatedmuchoftheaquaticvegetation.Nativefish populationspresentin
UtahLakeprior to humansettlementindicatetheLakewashistoricallylessturbid. Sediment
cores,however,suggestthatUtahLakemayhavebeenturbid for the last 100-200years
(Brimhall and Merritt 1981). Lake bed mixing, dueto historicalUtahLakewaterlevel
manipulationsfor waterstorage, and commoncarp foraging,which furtherdisturbsthesubstrate,
mayhavebiasedthequalityofminimal coresamplesanalyzedby Brimhall andMerritt (1981).

Riverinewaterqualityhasbeenimpactedby waterwithdrawal,agriculturalandmunicipal
effluents,andhabitatmodification. Waterwithdrawalsreducetheability oftheProvoRiverto
effectivelytransportsedimentsandothermaterialsfrom theriver channel.Subsequently,
extensivecolonizationby aquaticplantsand algaeoccursin thewarmertemperature,reduced
flow river channel,creatingextremedaily dissolvedoxygenfluctuationsthat areharmfulto June
sucker. Agricultural andmunicipal effluents enrich production ofaquaticvegetation,further
impactingdaily dissolvedoxygenlevels. Theseeffluentscanalso causefish kills if significant
runoff from agricultural and municipalpropertiesoccursduring low flow periods.Habitat
modification,including channelization,that reduceshabitatcomplexityanddecreasestheriver s
naturalability to cleansepollutants,andreductionin ripariancanopyabovetheriver which
allows for increaseddaily river temperatures,aredetrimentalto Junesucker.

Alteredwaterquality duringspawningperiodscanlimit Junesuckerspawningsuccessin
remainingriverinehabitat. Warmerwatertemperaturesprior to springrunoff, dueto water
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storage and early diversions, maycauseearlyJunesuckermigrations,forcing Utah andJune
suckersto spawnat thesametime,possiblyresultingin competitionfor spawningsitesand
hybridization. Warmerriver temperaturesalsooccurfollowing springrunoffdueto increased
agriculturaldiversions. As thesedepletionsreduceflows to critically low levels,increasedriver
temperature and extremely low dissolved oxygen levels canimpactspawningsuccess.In the
summerof 1992,whileProvoRiver flows werelessthan 10 cfs, severaladultJunesuckerdied
from low dissolvedoxygenlevels. Low dissolvedoxygen levels,createdby reducedriver flows,
mayalsocausemortality in eggsor larval Junesucker.

Waterqualityparameters,includingchangingsalinity levelsandincreasedturbidity levels(due
to bothsuspendedsolidsandincreasedeutrophication),needto beconsideredasfactorswhich
might limit Junesuckersin Utah Lake. ThephysiologicaltolerancelevelsofJunesuckersfor
salinity is not yetknown. However,salinity in UtahLakeis high, which makesit substantially
differentfrom otherfreshwaterlakesin the intermountainwest. Theextremesalinity levels
foundin the lakearetheresultof high levelsofsodiumchloride(NaCl)presentin theUtahLake
watershed.Sincethe late 1800’s,thesalinity levelsin the lakehaveincreasedasaresultof
irrigationwatersseepingthroughNaCl ladencroplandssurroundingthe lake(Sanchez1904).
Hatten(1932)suggestedthat salinity increasedfourfold from theearly 1900’sto the 1930’s.

Decreasedwaterquality, and especiallywaterclarity,haverepeatedlybeenshownto decrease
feedingefficienciesof planktivorousfish (T. Crowl, USU, Pers.Comm.),suchastheJune
sucker. The nutrientloading to the lakeis extremelyhigh. Naturalnutrientloadingto the lake
hasprobablyalwaysbeenhigh dueto thenutrient-rich,sedimentary-richwatershedsurrounding
the lake. However,human-inducednutrientloading is alsoextremelyhigh. Sewageeffluent
accountsfor 50, 75, and80 percentofall nitrogen,totalphosphorus,andortho-phosphate,
respectively,enteringthelake. In themid-1970’sthe lakehadameantotalphosphorusloading
of 218 ug/l and an inorganicnitrogenloadingof2065ug/l, the latterbeingfive timeswhat is
consideredaveragefor eutrophicloading.

Urbanization

Increasedurbanizationon theProvoRiver’s historic flood plainhasstimulatedextensiveflood
anderosioncontrolactivitieswithin the lowerProvoRiverchannelandreducedavailableland
for recreating historic river channel conditions. Channelization for flood control, and additional
channelmanipulationfor erosioncontrol,furtherreducedriverinehabitatcomplexity, and
reducedthetotal lengthofriver for spawningandearlylife stageuse.

Becauseofthehumanactivity in thebasin,riveruseby spawningsuckershas beenseverely
limited. Also, areductionin theavailableriver habitat,whichhasbeensignificantlysimplified
and shortened (e.g. channelized), mayhave caused enough of a reduction in available nursery
habitatso thathistoricalgrowthratesareno longerpossible.Additionally, theremayno longer
beenoughriver habitatavailableto allowadequatetimefor larval fish to progressfrom the
swim-upstageto thedispersalstagebeforetheyenterthe lakeenvironni~nt. TheProvoRiver
historicallyhadbraidedchannelswith side-channelandotherlow velocityrefugeareas. This
riverinecompositionprobablyresultedin fastergrowthoflarval fishesdueto bothslower
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downstreamdispersalandthepossibility of residencein highertemperature,slowwaterareas.
As aresult,juvenileJunesuckerwould havebeenmuchlarger,with betterswimmingabilities,
whentheyreachedUtahLake. Lossof shallowwaterhabitat(with lake-edgevegetation)dueto
fluctuatinglakelevels in UtahLakeis also ofconcern.Theimportanceoftheseshallowwater
nurseryhabitatsto otherlake-dwellingfish specieshasbeenwell documentedin UtahLake
(Heckmannet al. 1981),aswell asfor theChasmistesgenus(USFWS1983).

FisheriesandNonnativeIntroductions

Commercialfishinghashistorically beenan importantpartofUtahLake,buthasgradually
decreasedsincethe1950’s. Thoughcommercialfishing wasa significantfactorin theextirpation
oftheBonnevillecutthroattrout (Oncorhynchusclarki utah) from UtahLake,andresultedin
largenumbersofsuckersbeingharvested(Heckmanet al. 1981),currentcommercialfishing
pressuresarenot amajorfactorin thedeclineoftheJunesucker. Today,Junesuckercannotbe
takencommerciallyand fishing is no longerconsideredto beathreatto thespecies.

Introductionsofnonnativefish speciesintoUtahLake,whichbeganin thelate 1800’s,has
resultedin achangeofthe lakefish community. Junesucker,Utah sucker,Bonnevillecutthroat
trout, andUtahchub (Gila atraria) werehistoricallythepredominantnativefish foundin Utah
Lake. Ofthese,only theJuneandUtahsuckersandUtahchubremainin UtahLaketodayandall
threeareconsideredrare.

Twenty-four fish specieshavebeenintroducedinto Utah Lake. Thosewhichwereparticularly
successfulincludecommoncarp(Cyprinuscarpio) (1886),channelcatfish(Ictaluruspunctatus)
(1919),blackbullhead(Ameiurusmelas)(1893),largemouthbass(Micropterussalmoides)
(1890),walleye(1952),and whitebass(1956). Thesespeciesstill play aprominentrole in the
sport fishery. Smallmouthbass,introducedintoDeerCreekReservoirin 1987,wererecently
collectedin the lowerProvoRiver andare expectedto migratedownstreamto UtahLakein the
future.

Thedeclinein suckernumbersappearsto correspondcloselywith the introductionand
populationexpansionofwalleyeandwhite bassin themid-1950’s(seeFigure3). Both species
arevoraciouspredators(Crowl et al. 1995a;Crowl andThomas1997;Crowl et al. 1998a,
1998b). Sinceintroductionofthesepredators,bothUtah chubandyellowperchhavebecome
rare,andJunesuckerYOY havenotbeenfoundin thelakeenvironment(Heckmanet al. 1981).
Additionally, commoncarp,combinedwith lakelevelmanipulations,significantlyreduce
aquaticvegetationwithin UtahLake. Aquaticvegetationis critical to earlyJunesuckerlife
stageswithinUtahLake(T. Crowl, USU, Pers.Comm.).

To understandthebiologicalparametersandtheirmechanismswhich potentiallylimit June
suckerpopulationdynamics,additionalresearch,including identificationofpossiblecompetitors
andpredatorsin thesystem,is appropriate.Currentresearch(Crowl et al. 1 995a;Crowl and
Thomas1995, 1997;Crowl et al. 1998a,1998b)indicatesthat anumberofintroducedspeciesare
ofprimaryconcern.White bass,channelcatfishandwalleyeare all potentiallythreateningto
successfulrecruitmentof Junesuckersinto the lakeastheymayfeedon youngJunesucker.
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However,preliminarydatafrom recentstudiessuggeststhatyoungJunesucker,whenprovided
vegetativecoverin UtahLake,cansuccessfullyavoid introducedpredators(T. Crowl, USU,
Pers.Comm.).

The threat of illegal or accidentalintroductionsof fish suchasgizzardshadorother
planktivorousfish, whichwould competewith Junesuckerfor food, is alsoof specialconcern.
Theinteractiveeffectsof thesefish andthezooplanktoncommunity(Figure6), which appearsto
be thecritical food resourcefor Junesuckers,needsto be.understoodin detail in orderto
rehabilitatetheUtahLakeenvironmentandto restoretheJunesuckerpopulation.

Figure6. Generalizedfoodweb for Utah Lake. Bosminaand Ceriodaphniaarepreferredfood
sourcesfor Junesucker.

LossofRecruitment

The combination ofalteredflow regimes,waterextraction,turbidity increasesfrom run-offand
theintroductionof carphasresultedin UtahLakebecomingarelativelyhomogeneouslake
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ecosystem.Thelossofaquaticvegetationdueto theaboveactivitieshasled to analmost
completelossof refugiahabitatsfor small suckerswhichmakesthemhighly susceptibleto fish
predation. In addition, thechannelizationandfragmentationof theProvoRiver hasresultedin
very little nurseryhabitatfor juvenileandyoungJunesuckers.This resultsin their immediate
transportintoUtahLakewhich is now void of structuralhabitatandrefugia. Theseconditions
haveledto the lossof recruitmentof youngJunesuckers.

CONSERVATIONMEASURES

Conservationactivities to preserveandrecovertheendangeredJunesuckerhavebeenongoing
sincebeforethe listing ofthespecieswasfinalizedin 1986. The Serviceofficially established
theJuneSuckerRecoveryTeam(Team)in 1992. TheTeamhasestablishedrecoverypriorities,
andcoordinatedconservationandrecoveryefforts. Conservationandrecoveryactionstakento
datehaveincluded: (1) developmentofbroodstockand aninterim facility for propagationof
Junesuckerfor reintroductionand establishmentofrefugepopulations;(2) planningfor awarm-
waterfish hatcherywithin theStateofUtah,primarily for Junesuckerproduction; (3)
developmentandmaintenanceofrefugepopulations;(4) enhancementoftheJunesucker
populationin UtahLake; (5) populationmonitoring; (6) acquiringfunding for andimplementing
numerousresearchprojectsincludingevaluatinggeneticsofJunesuckerin UtahLakeandthose
beingheldfor bloodstockandrefugedevelopment,estimatinglarval drift velocitiesin theProvo
River,larvalhabitatusestudiesoftheProvoRiver,earlylife historycharacteristicsoftheJune
sucker,anduseof vegetationmatsascover;(7)enhancementof spawningandnurseryflows in
theProvo Riverto simulateanaturalhydrograph;(8)minimalizationofnonnativeimpacts;(9)
constructionofaweir in the lower ProvoRiver to facilitatecaptureof spawningsuckersfor
monitoringandtaking ofeggsand to restrictnonnativefishesfrom enteringtheriver; (10)
definingthecriterianecessaryfor therecoveryofJunesucker; (11) conservationofthegenetic
integrity oftheJunesuckerand; (12) increasedpresenceoflaw enforcementandbiologistson
theProvoRiverduringthespawningrunto detervandals.A Draft JuneSuckerRecoveryPlan
waspreparedanddistributedfor commentin 1995.

TheServicehasaddressedcontinuedandpossiblefutureadverseimpactsto theJunesuckerfrom
Federalprojectsthroughthe EndangeredSpeciesAct Section7 arena. In orderto facilitate
cooperativeandcoordinatedefforts at recoveringtheJunesucker,aneffort is now underwayto
developaRecoveryImplementationProgramfor thespecies.

STRATEGY OF RECOVERY

Thefirst goalof thisrecoveryplan is to preventtheextinctionoftheJunesucker. TheService
has designated a recoverypriority ofSCfor theJunesucker,identifying it asa specieswith a
high degreeof threatofextinction,a low recoverypotentialandthepresenceofconflict. To
preventtheextinctionofthespecies,priority hasbeengiven to preservingthe geneticintegrityof
thespeciesanddevelopingbroodstockandrefugiapopulations. To conserveandrecoverthe
Junesuckerin its nativehabitat,priority hasandwill continueto begivento monitoringthe
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spawningrun,designing,constructingandmanagingaweir in theProvoRiverto facilitate
captureof spawningsuckersfor monitoringandtaking of eggsandto restrictnormativefishes
from enteringtheriver, establishmentof a permanentwarmwaternativefish hatcheryto
propagateJunesucker,determinationandenhancementofProvoRiverinstreamflows necessary
for successfulspawningandrecruitmentofJunesucker,restorationofhabitatin theProvoRiver
andUtahLakefor all life stagesofthespecies,protectionfrom nonnativespeciesimpacts,and
establishmentofa self-sustainingspawningrunof Junesucker.
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PART II

RECOVERY

OBJECTIVE AND CRITERIA

The immediate objective ofthis recoveryplan is to preventextinctionoftheJunesuckerby
establishingatleastonesecurerefugepopulationandhalting andreversingthedeclineofthe
extantpopulationin UtahLake. Thesecondobjectiveofthis recoveryplan is to recoverthe
speciesto apoint wheredownlistinganddelistingcanbeconsidered.TheJunesuckermaybe
downlistedto threatenedstatuswhen(1)Provo River flows essentialfor Junesuckerspawning
andrecruitmentareprotected,(2) habitatin theProvoRiver andUtahLakehasbeenenhanced
and/orestablishedto providefor thecontinuedexistenceof all life stages,(3) normativespecies
whichpresentasignificantthreatto thecontinuedexistenceofJunesuckerarereducedor
eliminatedfrom UtahLake,and (4) an increasingself-sustainingspawningrunofwild June
suckerresultingin significantrecruitmentover tenyearshasbeenre-establishedin theProvo
River.

TheJunesuckermaybedelistedwhenthefollowing interim criteriaestablishedfor thedelisting
oftheJunesuckeraremet: (1) establishmentofasecondself-sustaining,protected,refugia
populationofJunesuckerwithin theUtahLakeBasin; and(2) establishmentofanadditional
self-sustainingspawningrunofJunesuckerin UtahLake. Thiswill requireadequateprotection
ofinstreamflows andavailablehabitat,aswell assuccessfulrecruitmentto thespawningrunof
Junesuckernaturallyproducedin theLake; and(3) removalofotherthreatsto thecontinued
existenceofJunesuckerincluding thoseassociatedwith therequiredphysical,chemicaland
biological environmentofUtahLakenecessaryfor survivalofthespecies.Final delisting
criteria will bedeterminedafteran analysisto determinequantifiedobjectivesis completed
includingadefinition ofa self-sustainingJunesuckerpopulation.

NARRATIVE OUTLINE FOR RECOVERY ACTIONS ADDRESSING THREATS

StepDownOutline

1.0 ConservegeneticintegrityofJunesucker.
1.1 Developageneticsconservationmanagementplan.

1.1.1 Characterizethegeneticsof theJunesucker.
1.1.1.1 Determineageneticbaselinefor Junesuckerusinghistoric

samples.
1.1.1.2 Determinedegreeofhybridizationwith Utah sucker.
1.1.1.3 Determinegeneticvariability within existingpopulationsand

year-classes.
1.1.1.4Determinegeneticintegrityandvariability ofexistingrefugia

populations.
1.1.2 Developprotocolsto protectoptimalgeneticintegrity ofcaptivestock.
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1.1.3 Synthesizeexisting informationto maximizegeneticdiversity in a
managementplan.

1.2 Implement the genetics conservation management plan.
1.2.1 Establishaprimaryrefugepopulation.

1.2.1.1 Identify and select potential sites.
1.2.1.2 Secureselectedrefugesite.
1.2.1.3 IntroduceJunesuckerinto selectedrefugesite.
1.2.1.4 Monitor andmaintainrefugepopulation.

1.2.2 Establishsecondaryrefugepopulations,with at leastonelocatedin the
UtahLakehistoric drainage.
1.2.2.1 Identifyand selectpotentialsites.
1.2.2.2 Secure selectedrefugesites.
1.2.2.3 Introduce June suckerinto selectedrefugesites.
1.2.2.4 Monitor andmaintainrefugepopulations.

1.2.3 Maximizegeneticdiversity ofcaptivestockthroughcollectionsofwild
adult Junesuckerand/orspawn.

2.0 Monitor statusandtrendsofJunesuckerpopulationin UtahLake,theProvoRiverand
othertributaries.
2.1 Refine and implement protocols for monitoring fish in the Provo River and other

tributaries.
2.1.1 Refineandimplementprotocolsfor monitoringYOY production.
2.1.2 Refineandimplementprotocolsfor monitoringadult spawning

population.
2.2 Monitor fish in UtahLake.

2.2.1 Developmethodsandimplementaplanfor monitoringJunesuckerin
Utah Lake.

3.0 Evaluate and minimize factors limiting recruitment of June sucker.
3.1 Provideflows for spawningandrecruitmentin theProvoRiver.

3.1.1 Refineflow requirementsincluding timing,magnitude,anddurationto
maintainandenhanceJunesuckerspawningandrecruitment.

3.1.2 Identify flexibility in currentflow operationsanddeterminestrategiesand
mechanisms for acquiringJunesuckerspawningandnurseryflows.

3.1.3 Acquireandprotect flows.
3.2 Restoreorprovidehabitatlimiting recruitmentof Junesuckerin ProvoRiver.

3.2.1 Analyzepastandpresenthabitatcharacteristicsandcomplexityin the
ProvoRiver.

3.2.2 Developandimplementmanagementplanto enhanceandmaintainhabitat
complexityin ProvoRiverby increasinglow velocity andstructural
habitats.
3.2.2.1 Providelow velocity habitats.
3.2.2.2 Providestructuralrefugia.

3.2.3 Monitor effectivenessofhabitatmanagementplan.
3.3 Protect June sucker from nonnative fish impactsin theProvoRiver.
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3.3.1 Determinemeasuresand alternativesnecessaryto protectJunesuckerfrom
nonnative impacts.
3.3.1.1 Investigate river-lake interface interactions.
3.3.1.2Investigatefeasibility ofmechanicallycontrollingnonnativefish

predatorswithin theriver.
3.3.2 Minimize nonnativeimpacts.

3.3.2.1 Provideflows thatminimizenonnativeuseoftheriver.
3.3.2.2If determinedfeasible,mechanicallycontrolnonnativefish

predators within the river.
3.3.3 Monitor effectivenessof measuresimplemented.

3.4 Restoreorprovidehabitatlimiting recruitmentof Junesuckerin UtahLake.
3.4.1 Developandimplementaplanto increasehabitatcomplexityin Utah

Lake.
3.4.1.1 Investigateandimplementalternativesfor increasinghabitat
complexity.

3.4.2 Evaluate,developandimplementaplanto manageUtahLakewater
elevationto enhanceaquaticvegetationforJunesuckerrecruitment.
3.4.2.1 EvaluateUtahLakewaterelevationinstability impacts.
3.4.2.2 Evaluate relationship between Utah Lake waterelevationsand

riverineflows.
3.4.2.3 Develop and implement plan to manageUtahLakewater

elevationsandenhanceaquaticvegetation.
3.4.2.4 Monitor and evaluateeffectivenessofplan.

3.5 Improvewaterquality in UtahLake.
3.5.1 Determine and reduce or eliminatespecific impactsofwaterqualityon

Junesuckerin UtahLake.
3.5.1.1Developandimplementaplanto improvewaterquality.
3.5.1.2 Monitor impacts of water quality changes on Junesucker.

3.6 Protect June sucker from impacts due to presenceof nonnativesin UtahLake.
3.6.1 Removenonnativefish predators.

3.6.1.1 EvaluatefeasibilityofUtahLakenonnativefish eradication.
3.6.1.2 Implementappropriatecontroltechniquesorremovalof nonnative

fish.
3.6.2 Investigateotherimpactsofnonnativeson Junesucker.
3.6.3 Ascertainalternativesto protectJunesuckerfrom predationandother

impacts due to nonnatives.
3.6.3.1 Evaluatefeasibilityofalternativeforageasapotential buffer for

predationeffects.
3.6.4 Monitor andevaluateeffectivenessofnonnativecontrolstrategies.

3.7 Evaluatefoodavailability for Junesuckerin UtahLake.
3.7.1 Determinenutritional needsofJunesucker.
3.7.2 Investigatefoodavailability andabundancein UtahLake.

4.0 EnhanceJunesuckerpopulationin UtahLakeandits tributaries.
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4.1 Refineand continueto implementproceduresaugmentingexistingJunesucker
populationin UtahLake
4.1.1 Establishahatchingandrearingfacility to propagateJunesuckerfor

introductionintoUtahLake.
4.1.1.1 Identify and selectpotentialsitesfor the facility.
4.1.1.2 Procureandsecurepreferredsite.
4.1.1.3 Designandconstructthefacility.
4.1 .1.4 Securebroodstockat preferredsite.

4.1.2 Developpropagationproceduresfor captivebroodstock.
4.1.2.1 Developproductiongoalsand augmentationplan.

4.1.3 PropagateandstockJunesuckerinto UtahLake.
4.2 Establishandmaintainspawningstocksin otherviabletributariesto Utah Lake.

4.2.1 Investigatepotentialfor establishingspawningstocksin othertributaries.
4.2.1.1Analyzepastandpresenthabitatcharacteristicsandcomplexityof

othertributaries.
4.2.1.2Determinebarriersto establishingaspawningstockin other

tributaries.
4.2.1.3 Develop and implement habitat rehabilitation program to improve

suitability ofothertributariesfor spawningstock.
4.2.2 Developguidelinesfor introductionofJunesuckerin othertributaries.
4.2.3 Establishspawningstocksin othertributaries.
4.2.4 Monitor andevaluateeffectivenessofestablishingtributaryspawning

stocks.

5.0 Developandconductinterpretationandeducationhighlightingthevalueofthe UtahLake
ecosystemandtheJunesuckerandassociatedrecoveryefforts.

6.0 Implementmeasuresto protecttheJunesuckerduring its spawningrun.
6.1 Maintainpre;enceoflaw enforcementofficials andbiologistsin theProvoRiver

to protect th~. June sucker during the spawning run.

7.0 Furtherdefinecriterianecessaryfor therecoveryofJunesucker.
7.1 Conductananalysisto refinequantifiedobjectivesfor Junesuckerrecovery

includingadefinition ofa self-sustainingJunesuckerpopulation.
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StepDownNarrative

1.0 Conservegenetic integrity ofJune sucker.

Whena speciesbecomesasrareastheJunesucker,genetic“bottlenecks”arecommon.
In order to insure the survival and recovery of the species,thegeneticintegrity ofthe
Junesuckermustbe protectedandmaintained.Moderngenetictechniquesarecurrently
being used to elucidate the genetic components of theJunesucker. Thesetechniqueswill
be importantto determinemanagementactionsthatwill maintainthenaturalgenetic
integrity andhighestdegreeof variability within theJunesuckerpopulation.

1.1 Developa geneticsconservationmanagementplan.

In order to develop a plan to manage the June sucker for optimal genetic diversity,
the complete geneticcharacteroftheJunesuckermustbedetermined.Oncethe
geneticshavebeencharacterized,amanagementplancontainingspecific
protocols will be developed. Protocols will includespawningproceduresfor wild
andcaptivepopulations,andestablishmentandmonitoringofrefugiapopulations.

1.1.1 CharacterizethegeneticsoftheJunesucker.

Meristic studies (Miller and Smith 1981) indicated that the current
populationofJunesuckeris ahybrid with Utahsucker. However,recent
geneticstudiesof otherlakesuckerspeciesindicatesthat “hybrids” are
actuallypurelakesuckerswith slightmorphologicaldifferences. In order
to properlymanagetheJunesuckerspeciesandmaintainaswide of
geneticdiversity aspossible,thecompletecharacterofJunesucker
geneticsmustbe understood.Informationto date,usingmolecular
techniques, suggestthat somehybridizationbetweenJunesuckerandUtah
sucker has occurred,howevertheUtahLakepopulationsofboth species
remain unique.

1.1.1.1 DetermineageneticbaselineforJunesuckerusinghistorical
samples.

Studies are currentlyunderwayto determinethehistorical genetic
characteroftheJunesucker. Scientistsarestudyinggenetic
makeupofmuseumspecimenscollectedfrom thelate 1800’s and
early 20th century. A drought in the 1930’s caused thedeathof a
largeportionoftheJunesuckerpopulationin UtahLake. The
geneticdiversity ofthefish mayhavebeenaltereddueto this
catastrophicevent. Understandingthegeneticbaselinefor theJune
suckerwill beimportantin determiningthedegreeofhybridization
with Utahsucker- if hybridizationhasoccurred- andin planning
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managementactionsthat selectfor ahigh degreeofgenetic

variability in theexistingstock.

1.1.1.2 Determinedegree of hybridization with Utah sucker.

Studiesto determinethepresenceandextentofhybridizationwith
Utahsuckerareunderwayin relationto thehistoricalgenetic
baselinestudy. Understandingthedegreeofhybridizationpresent
in the Junesuckerpopulationwill benecessaryto determinethe
pureststockfor usein refugia andthepropagationprogram
outlinedin Task41.

1.1.1.3 Determinegeneticvariability within existingpopulationsand
year-classes.

Thecatastrophicdroughtofthe 1930’s andthecurrentlow
populationmayindicatethatmuchofthegeneticvariability ofthe
currentJunesuckerpopulationhasbeenlost. This low diversity
may be compounded duringartificial spawningactivitiesif closely
relatedindividualsarepaired. In orderto managefor ahigh degree
of geneticvariability, theextentofthecurrentdiversity within the
populationandthe existingknownyear-classesmustbe
determined.

1.1.1.4 Determinegeneticintegrity andvariability ofexistingrefugia
populations.

In order to manage for a high degree of genetic variability, the
extentofthecurrentdiversitywithin refugiapopulationsmustbe
determined.If thevariability is low, theserefugiapopulations
shouldbe supplementedwith additionalJunesuckercontaininga
high degreeofgeneticvariability.

1.1.2 Develop protocols to protect optimal genetic integrity.

After the genetic character of the June sucker is understood, protocols to
maintainthehighestdegreeofnaturalvariability shouldbe developed.
Individual fish oryear-classeswith questionablegeneticsshouldbe
maintainedfor experimentalpurposesonly, whileyear-classes
representingtheoptimalgeneticintegrity andthehighestlevel diversity
shouldbeutilized in artificial propagationprogramsormaintainedas
refuge stock.
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1.1.3 Synthesizeexisting informationto developabroodstockplanthatwill
maximizegeneticdiversity andmaximizetheeffectivepopulationsizeof
thewild population.

Oncethegeneticshavebeencharacterized,a managementplancontaining
specificprotocolswill be developedto manageJunesuckerbroodstock to
obtainoptimalgeneticdiversity in propagation.Protocolswill include
spawningproceduresforcaptivepopulations.

1.2 Implementthegeneticsconservationmanagementplan.

After thegeneticsoftheJunesuckerhavebeencharacterized,theServicewill
implementthemanagementplanto securethenaturalgeneticvariability of the
species.Actionsunderthis managementplanwill includeestablishingand
monitoringrefugepopulationsto maintainthegeneticintegrityofthe species.

1.2.1 Establishaprimaryrefugepopulation.

Theexistenceofonly onenaturalspawningrunofJunesuckermakesthe
speciesextremelyvulnerableto extinctionfrom catastrophicevents.
Therefore,it is importantto establishanadditionalstockofJunesucker
thatcontainsthenaturalgeneticdiversity of thespecies.Until a
permanentpropagationfacility is completed,naturallypropagatedJune
suckerfrom therefugesourcecanalso serveto enhancethewild
populationin UtahLake. A reproducingpopulationhasbeenestablished
within theGreatSaltLakehistoric drainagein RedButte Reservoir,Salt
LakeCity, Utah. As of 1998,threeyearclassesofsuckershavebeen
naturallyproducedat this site.Permanentprotectionofthisrefuge
populationofwild adultsandtheiroffspringwill securetheJunesucker
from extinction.

1.2.1.1 Identify and selectpotentialsites.

Criteriamustbe developedby which selectionofapermanent
refugesitewill be based.Usingthis criteria,onesitewill be
selectedto hold naturallyreproducingJunesucker. Thissite
should be within the Bonneville Basin and have anaturalwater
source. Red Butte Reservoirhasbeenselectedfor its lackof
nonnativepredators,similaritiesto UtahLakeandlocation.

1.2.1.2 Secureselectedrefugesite.

Thesiteselectedfor introductionof Junesuckermustbepurchased
or otherwise secured for a long-term commitment. The precarious
statusofthespeciesindicatesthat therefugepopulationwill be
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essentialto thesurvivalof theJunesuckerfor manyyears. If
outrightpurchaseoftherefugesite is not an option,abindinglong-
termagreementwith the landownerormanagementagencymust
be obtainedbeforeJunesuckercanbe introduced. Thefuture
controlof RedButte Reservoiris unknownto dateand should
eitherbe finalized,or an alternativesitemustbe established.

1.2.1.3 IntroduceJunesuckerinto selectedrefugesite.

If Red Butte Reservoir can be officially established as the primary
refugesite,additionalsuckersfrom otherfamily lots and year
classesshouldbestockedto maximizethegeneticdiversityofthe
population. If the long termmaintenanceofRedButtecannotbe
guaranteed,Junesuckershouldbeintroducedaftertherefugesite
hasbeenobtained.Protocolsshallbe developedfor capture,
transport,introduction,andmanagementofJunesuckerin this
refugepopulation.

1.2.1.4 Monitor and maintainrefugepopulation.

An important aspect to the success of the genetics conservation
managementplan is thecontinuedmonitoringoftherefuge
population. Junesuckerintroducedinto therefugiumneedto be
maintained and monitored annually for survivability, health,
growth, andreproductivesuccess.Additional Junesuckermay
needto bestockedin therefugiumto maintainthegeneticdiversity
of thestock.

1.2.2 Establishsecondaryrefugepopulations,with atleastonelocatedin the
UtahLakehistoricdrainage.

Establishmentof secondaryrefugepopulationswill furtherassure
catastrophiclossdoesnot eradicatethespeciesandcanalsoserveasa
source of naturally propagated fish for reintroduction into Utah Lake.

1.2.2.1 Identifyand selectpotentialsites.

Criteriamustbedevelopedby which selectionofapermanent
refugesitewill bebased.Usingthis criteria,siteswill beselected
to holdnaturallyreproducingJunesucker. At leastoneofthese
sitesshouldbewithin theUtahLakehistoric drainage.Using
offspringfrom variedgeneticstocks,Junesuckershouldbe
stockedinto a local waterbody. Membersofthis populationand
theiroffspringwouldbeusedto studyJunesuckerlife history and
to possiblyaugmentUtah Lake. In theeventthatUtahLakeis
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found to be irreversibly altered and unable to support a self-
sustainingJunesuckerpopulation,thissitewill beusedto testthe
appropriatenessofanotherlocationfor Junesuckerestablishment.
A possiblesitebeingconsideredatthis time is MonaReservoir.

1.2.2.2 Secureselectedrefugesites.

Thesitesselectedfor introductionofJunesuckermustbe
purchased or otherwise secured for a long-termcommitment.The
precariousstatusofthespeciesindicatesthat therefugepopulation
will beessentialto thesurvivaloftheJunesuckerfor manyyears.
If outright purchaseof therefugesitesis not an option,abinding
long-termagreementwith the landownerormanagementagency
mustbeobtainedbeforeJunesuckercanbeintroduced.

1.2.2.3 IntroduceJunesuckerinto selectedrefugesites.

Protocols shall be developed for capture,transport,introduction,
andmanagementof Junesuckerin theserefugepopulations.June
suckerhavebeenintroducedintoCampCreekReservoirandponds
at the Ogden Nature Center for this purpose. The CampCreek
Reservoirpopulationis exhibitingnaturalrecruitment.

1.2.2.4 Monitor andmaintainrefugepopulations.

Thepopulationsestablishedin theOgdenNaturePondsandCamp
CreekReservoiraremonitoredannually. Dueto early,unknown
artificial spawningpractices,anduntil geneticevaluationsare
completed, measures should be taken to ensure thatoffspringfrom
thesefish areusedexclusivelyfor research.Oncethegenetic
variability ofthesepopulationsis known,theymayneedto be
supplemented to enhance the genetic variability.

1.2.3 Maximizegeneticdiversityofcaptivestockthroughcollectionsofwild adult June
suckerand/orspawn.

Continueto developfamily lots for broodstockdevelopmentto maximizegenetic
variability throughcollectionsofwild Junesuckerand/orspawn. Spawnfrom
adultJunesuckerin theProvoRiverhasbeencollectedannually,whenflow
conditionspermit,to captivelyrearadditionalfamily lots necessaryfor brood
stockdevelopmentandreintroductionefforts.

2.0 Monitor status and trends of June suckerpopulation in Utah Lake, theProvoRiver
and other tributaries.
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Information concerning the present status ofthepopulationin UtahLakeandProvoRiver
is neededto establisha baselinefor comparisonafterrecoveryactionshavebeen
implemented.Dueto theextremerarityoftheJunesuckerandthelargesizeofUtah
Lake,themajorityofpopulationmonitoringwill takeplacein theProvoRiverduring
spawning.

2.1 Refineprotocolsfor monitoringfish in theProvoRiverandothertributaries.

In thepast,themostsuccessfulmethodofmonitoringJunesuckerstatusand
trends hasbeento constructatemporaryweir acrossthelowerProvoRiverduring
thespringspawningmigration. Thespawningmigrationis theonly time of the
yearthat Junesuckerarereadily availableto samplinggear. Protocolmustbe
establishedandpersonnelreadyto takeadvantageofthe full amountoftimethe
June sucker arespawning.Varying flow levelsandotherchanginghabitat
conditionsin theProvoRiverincreasethechancesofharmto Junesuckerdueto
monitoringactivities. Establishingexactproceduresfor monitoring,capture,and
holdingof Junesuckerwill resultin moreefficientandsuccessfulmonitoring.

2.1.1 Refineandimplementprotocolsfor monitoringYOY production.

AnnualmonitoringofJunesuckerin the Provo Rivermustproceedunder
establishedprotocolsif weareto understandtemporaltrendsin
recruitmentdynamics.Overthepastfour years,USU andtheUDWR
havesetup drift stationsandlight trapareasto sampleYOY Junesuckers.
Thesestationsandthemethodologyemployedneedsto becontinuedand
updatedto optimize informationregardingYOY production.

2.1.2 Refineandimplementprotocolsfor monitoringadult spawning
population.

UIDWRhasdevelopedaprotocolfor spot-lightiw~ spawningJuneSucker
in theProvoRiver overthepastsevenyears. W. the additionofthe
permanentweir, thoseprotocolsshouldbe refinedandsamplingcontinued
to providelong-termpopulationestimatesofthespawningpopulationsize.
In addition,populationestimatesbasedonmark-recaptureinformation
havebeenrefined. Thateffort shouldalsobecontinuedannually. A
signed agreement - either a Memorandum of Understandingoran
addendumto theestablishedsamplingpermit - betweenthevariousparties
involvedin monitoringactivitieswill guaranteethat safe,effective
monitoring is carried out each year.

In conjunctionwith constructionoftheweir, Reclamation,UDWR, the
Service,andtheCity ofProv igned aMemorandumofUnderstanding
for operation and management of the permanentweir. In this agreement,
UDWRwill maintainownershipandbe responsibleforprimary
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maintenanceof theweir. City of Provowill operatetheweir duringthe
non-Junesuckermigrationseasonto preventcarpmigrationsupstream
into thecity.

2.2 Monitor fish inUtah Lake.

InformationonJunesuckerlife history in UtahLakeoutsideofthespawning
seasonis limited. Little knowledgeofJunesuckerdistributionandabundance
within UtahLakealsoexists. Methodologyfor monitoringJunesuckerin Utah
Lakeneedsto be developed.This planfor systematicallymonitoringJunesucker
in UtahLakewould leadto abetterunderstandingof thespecies’life history and
habitatrequirementsduringthemajority ofits life spanwhenthefish inhabits
Utah Lake.

2.2.1 Developmethodsandimplementa plan for monitoringJunesuckerin
UtahLake.

Pastattemptsto monitor Junesuckerin UtahLakehavemet with little
successprobablydueto their low numbers. Techniquesfor effective
monitoringofthesefish in UtahLakeneedto bedeveloped.A plan
should also be developed to standardize monitoringproceduresanddefine
time framesfor activitiesin Utah Lake.

3.0 Evaluateand minimize factors limiting recruitment of June sucker.

Junesuckerhistorically thrivedin UtahLake. Today,naturalrecruitmenthasbeen
reducedto very low numbers. Thoughbothphysicalandbiological componentsofthe
ecosystemhavechanged,priority shouldbe placedon reestablishingtheJunesuckerin its
nativehabitat.Habitatandflow manipulation/rehabilitationwill benecessaryto achieve
recoveryandwill becoordinatedwith theappropriatelandandwatermanagement
agencies.Hatcherypropagationandreintroductionmaybenecessaryif natural
recruitmentis not sufficientto increasethewild populationfollowing habitat
manipulation. Thekeyto recoveryoftheJunesuckeris to reestablishaviablepopulation
of the species in Utah Lake. Twokeyhabitatsareusedby thespecies:the lower Provo
Riveris usedby adults for spawningandby young asamovementandpotentialgrowth
corridor,andthelakeitself is usedby adultsandyoungfor growthand sustenance.

3.1 Provideflows for spawningandrecruitmentin theProvoRiver.

Historic and recent waterdevelopmentin theProvoRiverbasinhasalteredthe
timing, magnitude,anddurationofspringflowsnecessaryto initiate andmaintain
June sucker spawning.Additionally, depletionsfrom numerousdiversiondams
furtherreduceinstreamflows duringcritical Junesuckerlarvalnurseryperiods.
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3.1.1 Refineflow requirementsincludingtiming, magnitude, and durationto
maintainandenhanceJunesuckerspawningandrecruitment.

Alterationofnatural flow timing, magnitude,anddurationfor spawning
andnurseryactivitieshasnegativelyaffectedthesuccessofJunesucker
spawningandrecruitment. It is necessaryto identify thetiming,
magnitude,anddurationof flows to allow for successfulJunesucker
spawningandnurseryactivities. Someof thisworkhasalreadybeen
completed,but additionalinvestigationsarenecessary.If othertributaries
arerestoredfor Junesuckerspawning,similar flow investigationswill be
necessary.

3.1.2 Identify flexibility in currentflow operationsanddeterminestrategiesfor
acquiringJunesuckerspawningand nurseryflows.

Numerousalternativesmayoccurto providewater,asdefinedin 3.1.1
above,for Junesuckerriverineneeds.This might includewater
exchanges,transferofwaterrights,andconversionofwateruse. Future
coordinatedoperationsoffederalfacilities shouldtakeinto consideration
theneedsoftheJunesuckerAdditionally, aspartof theCentralUtah
ProjectCompletionAct, fundshavebeenidentifiedfor instreamflows
within the lowerProvoRiver,whichmay alleviatesomeimpactsto June
sucker. Direct flow water right users shouldbeapproachedto investigate
flexibility in operationsandwillingnessto allow certainflows to passtheir
facilities duringcritical Junesuckeractivities.

3.1.3 Acquireandprotectflows.

Successful long-term protection and ultimate recovery of June sucker is
dependent on the acquisition and protection of instreamflows. Some
fundsfor acquisitionofinstreamflows in the lowerProvoRiver have
alreadybeenauthorized.However,additionalfundswill benecessary.
WateracquiredforJunesuckercouldbeconvertedto instreamflows,
benefitting the entire aquatic community in the lower Provo River. Flows
soacquiredshouldbe legallytenderedto UtahDivision ofWildlife
Resourcesin accordancewith thelawsofthe StateofUtah for purposesof
instream flow.

3.2 Restoreorprovidehabitatlimiting recruitmentofJunesuckerin ProvoRiver.

TheProvoRiveris theonly remainingnaturalspawninghabitatfor thespecies.
Althoughadult Junesuckerstill spawnin theriver, it is believedthathabitatand
flow alterationsarefactorsin reducedspawningsuccessor recruitment.
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3.2.1 Analyze past and present habitat characteristics and complexity in the
ProvoRiver.

Historic aerial photography shows that the Provo River was braided and
meanderingpriorto emptyingintoUtah Lake. Sevenseparatechannels
existedprior to channelizationof theriver, providingavarietyofhabitat
types,structureandflows.

3.2.2 Developandimplementmanagementplanto enhanceandmaintainhabitat
complexity in ProvoRiverby increasinglow velocity andstructural
habitats.

The lower Provo River has beendrasticallyalteredfrom its historic
channelconfigurationandno longerprovidesthecoverandvarietyof
habitatsnecessaryfor successfulrecruitment.Thepotentialfor restoring
importantcomponents,suchasrestorationof aquaticvegetation,instream
structure,channelcomplexity,andoff-channelhabitats,of thehistoric
lowerProvoRiver habitatshouldbeexplored.Actionsthat increaseJune
sucker larvae and young-of-yearsurvivalshouldbe implemented.

3.2.2.1 Providelow velocityhabitats.

In aseriesof light trappingsamplingefforts, Junesuckerlarvae
werefoundalmostexclusivelyin low velocityhabitatswithin the
ProvoRiver. Usingcageexperiments,it hasalsobeendetermined
that growthandsurvivorshipratesarehigherin lower velocity
habitatsthanin otherhabitats.Both flow operationsandhabitat
restoration activities should be pursued to provide back channel or
eddytypehydraulichabitatsandbraidedchannelsfor YOY June
suckersto maximizesurvivorship.

3.2.2.2 Provide structural refugia.

Through a series of studies conducted at USU, it is clearthat
vegetatedhabitatsareimportantfor growthandsurvivorshipof
YOY suckers.Thesekinds ofhabitatprovidesmall fish refugia
from largerpredatoryfish andalsoprovideaphysicalcontextfor
thigmotacticbehaviors. Thesehabitatsshouldbe reestablishedin
the lowerProvoRiverthroughchannelreconstructionor other
means.

3.2.3 Monitor effectivenessofhabitatmanagementplan.

Monitor effectivenessofimplementedactionsand amendplanas
necessaryto achievemaximumsuccess.
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3.3 ProtectJunesuckerfrom nonnativefish impactsin theProvoRiver.

Adult Junesuckerarelargeenoughto avoidpredationwhile occupyingtheProvo
River. However,adultJunesuckermay experiencewaterquality degradationdue,
in part,to increasedturbidity from commoncarpfeedinghabits,asrecorded
during 1992. YoungJunesuckermaybevulnerableto predationfrom nonnative
speciesduring theirriverine occupation. Mechanismsto reducenonnative
impactsto Junesuckerwhile in theProvoRiver shouldbe developed.

3.3.1 Determinemeasuresandalternativesnecessaryto protectJunesuckerfrom
nonnativeimpacts.

Thereareseveralmethodsthatcouldbeemployedto reducenonnative

impactsto Junesuckerin theProvoRiver thathaveyet to be investigated.

3.3.1.1 Investigateriver-lakeinterfaceinteractions.

Studiesshouldbe initiated to exploretheimportanceofthe
lake/riverinterfaceto YOY Junesuckers.This areahashighfood
availability andlow velocity habitatsessentialto high growthand
survivorshipofsuckers.However,this areais currentlyheavily
utilizedby nonnativefish predators.Furtherunderstandingofthis
areais important.

3.3.1.2Investigatefeasibility ofmechanicallycontrollingnonnativefish
predators within the river.

With the completion of the weir, it maybepossibleto usenetting
and direct removal of nonnative fish. Similarprojectsarebeing
undertakenin largerriversystems.Resultsofmark-recapture
efforts of nonnative fish in 1997 and 1998,however,indicatea low
probabilitythatthis methodwouldbeeffective.Thefeasibility,
costandeffectivenessofthis approachshouldbe furtherexplored.

3.3.2 Minimize nonnative impacts.

Utilizing information from in-river studies, effective alternatives for
reducing nonnative impacts should be implemented. Operation of the
permanentfish weir couldreducetheimpactsmigratingcommoncarpand
predaceous fish have on June sucker spawning. Provision of a
combinationof suitableriver flows andenhancedinstreamhabitatmay
helpalleviatepredationpressure.Managementactionswithin UtahLake,
describedin 34,may alsoreducepredationpressuresby nonnativespecies.

3.3.2.1.Provideflows thatminimizenonnativeuseoftheriver.
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Many of thenonnativefish predatorscurrentlyfoundin theriver
might decreaseuseof theriver with appropriateflows. Many
studieshaveshownthatnonnativefish areeliminatedorkeptat
very low localized densities by periodic flushing with high flows.

3.3.2.2If determinedfeasible,mechanicallycontrolnonnativefish
predators within the river.

Control techniquessuchasbarriersto migration,alteredfishing
regulationsor nettingandremovalofnonnativesshouldbe
implemented to control nonnative fish in the Provo river.

3.3.3 Monitor effectivenessof measuresimplemented.

Monitor effectivenessofimplementedactionsandamendasnecessaryto
achievemaximumsuccess.Implementnewmethodsshould investigations
indicatefeasibility.

3.4 Restoreorprovidehabitatlimiting recruitmentofJunesuckerin UtahLake.

UtahLakeis utilized by all life stageofJunesucker. Historically, riverineinflow
to UtahLakefrom numerous tributaries was balanced by lakeevaporationand
outflow from the Jordan River, resulting in smallerlakelevel fluctuationsthan
currentlyoccurring. BecauseUtahLakeis usedasawaterstoragefacility, the
lake elevation cycle has been modified. Alteration of elevation cycles, combined
with otherhuman-inducedimpacts,hasalteredhabitatfeaturesbelievedcritical to
recovery of the June sucker.

3.4.1 Develop and implement a planto increasehabitatcomplexityin Utah
Lake.

Because of large lake level fluctuations, increased turbidity from runoff
andtheforagingbehaviorof introducedcarp,aquaticvegetationhas
largelybeeneliminatedfrom UtahLake. Restoringtheserefugiaareasare
critical to recoveryefforts.

3.4.1.1 Investigateandimplementalternativesfor increasinghabitat
complexity.

Artificial macrophytebedshavebeensuccessfulin termsof
providingsmallpatchesofhabitat. Theseareinvariablyutilizedby
small June suckers. Other methods of increasing habitat
complexity should be investigated.
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3.4.2 Evaluate,developand implementaplanto manageUtahLakewater
elevationto enhanceaquaticvegetationfor Junesuckerrecruitment.

Waterlevelsin UtahLakearelikely importantto theJunesucker.
Alterationsfrom historic conditionsmayhavereducedstabilityofaquatic
vegetation,therebyreducingrefugefor youngJunesucker.

3.4.2.1 EvaluateUtahLakewaterelevationinstability impacts.

RecentsurvivabilityofyoungJunesuckerduringmigrationshas
beencorrelatedwith higherlakeelevations. It is hypothesizedthat
higherlakewaterelevationsinundatedshorelineterrestrial
vegetation,temporarilycreatingin-lakecoverthat currentlyis
limited dueto reasonsdelineatedabove. Evaluationof historic
versuscurrentwaterelevationmayindicatebenefitsto Junesucker
from certainwateroperationstrategies.

3.4.2.2 EvaluaterelationshipbetweenUtahLakewaterelevationsand
riverine flows.

Junesuckerevolvedundernaturalriver hydrographsandnatural
lakefluctuations. Bothoftheseimportantprocesseshavebeen
modified,potentiallyimpactingkeyJunesuckerlife history
activities, suchasspawningandlarvalmigration. UtahLake levels
can affect riverine habitat in the lower Provo River, and Provo
River flows can affect habitatin UtahLake. Studiesarenecessary
to determinehistoricpatternsandevaluatetherelationshipbetween
these two processes, to determine the most beneficial operational
scenarios.

3.4.2.3 Developandimplementplanto manageUtahLakewater
elevationsandenhanceaquaticvegetation.

Coordinatedeffortsheedto be madeto developandimplement
feasibleoperatingscenariosto managethelevel ofUtahLaketo
enhanceaquaticvegetation.

3.4.2.4 Monitor andevaluateeffectivenessofplan.

Monitor effectivenessofimplementedactionsandamendas

necessaryto achievemaximumsuccess.

3.5 Improvewaterquality in Utah Lake.
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Historical informationconcerningthelimnology ofUtahLakeneedsto be
reviewedwith referenceto thepresenteutrophicstatusof the lake. Changesin
limnology - physical,chemical,geological,orbiological - needto beevaluated
with referenceto theirpossibleeffect onJunesucker. A setofhypotheseson the
primaryfactorscausingthe declineof thespeciesneedto be developed.

3.5.1 Determineandreduceor eliminatespecificimpactsofwaterqualityon
Junesuckerin UtahLake.

Irrigation withdrawals,diversionsfrom UtahLake’s tributaries,additionof
sedimentsandchemicalsvia irrigation returns,wastewaterdischarge,as
well asgeneralchangesin thetiming andmagnitudeofthehydrologic
cyclewithin thetributarieshaveall affectedwaterquality in theUtahLake
drainage.Theimpactof thesechangeson theUtahLakefoodweband
Junesuckerneedto beevaluatedandmanagedto supporttheJunesucker
population.

3.5.1.1 Developand implementaplanto improvewaterquality.

Historical recordsnotethatUtahLakewaspreviouslylessturbid
thanits presentstateofadvancedeutrophication.Changesin water
quality andin theplantcommunity(macrophyteversusalgal
growth)mayhavestrongeffectson thefish ofUtahLake.
Furthermore, water clarity (especially increasing turbidity levels)
maydecreasefeedingefficiencyofJunesuckersandmaylimit the
ability ofthefish to visuallypreyonpreferredplanktonfoodtypes.
An overallUtahLakeWaterQuality Planshouldbedevelopedto
guidefuturemanagementof actionsthatimpactorbenefitUtah
Lakewaterquality. Theplanshould delineateactionsnecessaryto
increasewaterquality, and timeframesto implementthoseactions.

3.5.1.2 Monitor impactsofwaterqualitychangeson Junesucker.

Monitor effectiveness of implemented actions and amend as

necessary to achieve maximum success.

3.6 ProtectJunesuckerfrom impactsdueto presenceofnonnativesin Utah Lake.

Numerousnonnativespecieshavebeenintroducedinto theUtahLakedrainage.
Currently,nonnativefish competitionandpredationis believedto beamajor, if
not themostsignificant,impacton Junesuckerrecruitmentsuccess(Radantetal.
1987). Severalmethodsmaybe availableto reduceimpactsofnonnativefishes
onJunesucker,but will requirefurtherevaluationofpredationandcompetition
impactsprior to initiation.
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3.6.1 Removenonnativefish predators.

An increasein abundanceofwhite bass,walleye,andchannelcatfish
occurredat thesametime adeclinein Junesuckerabundancewasnoted,
indicatingthatthesepredatoryfish maywell limit theabundanceof June
suckersin UtahLake. A numberofstudiescompletedoverthepastfive
yearshaveprovidedstrongevidencethatwhite basspredationcouldbethe
main factorin virtually eliminatingrecruitment.

3.6.1.1 Evaluatefeasibilityof UtahLakenonnativefish eradication.

Becauseofthehighfecundityandvoraciouspredationpotentialof
thecurrentwhitebasspopulation,it maybenecessaryto eradicate
all centrarchidsfrom UtahLake. Suchanactivity would requirea
largeeffort. However,becauseofthe largescaleofsuchan
activity, it maynotbe feasible.Sitespecificcontrol maybe
necessary.If nonnativefish that impactJunesuckerwere
completelyremoved,aquaticvegetationcouldbe restored,June
suckerpopulationscouldbe enhanced,andselectiveintroduction
ofsportfishspecies,that havebenignimpacton Junesucker
populations, could be considered.

3.6.1.2 Implementappropriatecontroltechniquesorremovalofnonnative
fish.

Removal of nonnative fish may be more feasible on a smaller
scale. Because all current spawning activities occur in the Provo
River, it maybepossibleto usenetting,semi-permeableclothor
someothermeansto isolatethemouthoftheProvoRiverand
someportion ofUtahLake. Thiswould allow asmall-scale
removal, via rotenone or mechanical removal of nonnative fish
predatorsfrom this area.

3.6.2 Investigateotherimpactsof nonnativeson Junesucker.

Commoncarp,comprisingthemajorityofbiomassin UtahLake,alterthe
lake bottom through feeding behavior, thereby increasing lake turbidity
and decreasing aquatic vegetation. Measures should be evaluated
regardingcommoncarpcontrolanderadicationin UtahLake. Whitebass
and other nonnative species may compete with June sucker for
zooplankton.Junesuckerfeedingstudies,describedbelow,shouldbe
coordinatedwith nonnativefoodhabitstudies.

3.6.3 Ascertainalternativesto protectJunesuckerfrom predationandother
impacts due to nonnatives.
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Introductionof acarefullyselected,alternativeprey for nonnativespecies
hasbeensuggestedasanadditionalmechanismto reducepredationonJune
sucker. However,carefulreviewofthe foragespecies’life history, feeding
habits,habitatuse,andpotentialimpactsto theJunesuckerfoodbasemust
becompletedprior to introduction. CommoncarpcanincreaseUtahLake
turbidity andreduceaquaticvegetation.Studiesshouldbe conductedto
determinefeasiblemethodsto reduceor eliminateimpactsfrom common
carp.

3.6.3.1 Evaluatefeasibility of alternativeforageasapotentialbuffer for
predationeffects.

All proposedUtahLake fish introductionsneedto beevaluatedfor
theirpossibleinteractionswith Junesucker. Introductionofforage
fish hasbeenproposedto serveasfoodfor nonnativefish.
Introducedforagefishesmight serveasabuffer for developingJune
sucker,reducingpredaceouspressures,andtherebyenhancingJune
suckerrecruitment. Alternatively, foragefish might actas
competitorswith Junesuckerfor food resources,with far-reaching
foodchainramifications. It is alsopossiblethat additionofforage
fish into thelakemight causeapopulationexpansionand/orsize
increasein predaceousfishesthat wouldcounteractanybuffering
capacitythat theforagespeciesinitially offer.

3.6.4 Monitor and evaluateeffectivenessofnonnativecontrolstrategies.

Monitor effectiveness of implemented actions and amend as necessary to
achievemaximumsuccess.

3.7 Evaluatefoodavailability forJunesuckerin UtahLake.

To determineif foodavailability is a limiting factorin Junesuckerrecoverystudies
within enclosedcagesfloating in UtahLakewill becarriedout to document
growthratesand survivorshipin the lake. Contrastswill bemadebetweencages
locatedin deep,openwater,and shallow,nearshoreareas. Thesestudieswill
utilize macrophytesorartificial structures.Zooplanktonavailabilitieswill be
monitored in all cases.

• 3.7.1 Determinenutritional needsofJunesucker.

Differentageand sizeclassesofJunesuckerswill bemonitoredin
limnocorrals through seasonal cycles in Utah Lake, Willard Bay and
experimentalpondsatUSUto determinefeedingselectivities.
Zooplanktonavailabilitieswill bedeterminedandelectivity indiceswill be
calculatedto determineif Junesuckersshowfeedingpreferencesbasedon
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taxa or are more generalists, preying on the most abundant plankton types.
Comparisonswill bemadeacrossageand sizeclassesto determineif their
feedingecologychangeswith growth.

3.7.2 Investigatefoodavailability andabundancein UtahLake.

Historicinformationconcerningplanktonin UtahLakeneedsto be
reviewedwith referenceto presentpopulations. Any changesin food
(plankton)abundanceor availability needto beevaluatedwith referenceto
theirpossibleeffect on Junesucker.

4.0 EnhanceJune sucker population in Utah Lake and its tributaries.

TheJunesuckerpopulationin UtahLakeis threatenedby numerousimpacts. Currently,
withoutpotentiallymajormodificationsto habitat,wateroperations,andnonnative
species,Junesuckernumberswill continueto decreaseuntil thepopulationis no longer
viable in thewild. Becausemajormodificationswill potentiallyrequirea longperiodof
time to implement,Junesuckernumberswill needto beaugmented,both in theshortterm
and, potentially, in the long term.

4.1 Refine and continue to implement procedures augmenting the existing June sucker
population in Utah Lake.

AugmentationoftheexistingJunesuckerpopulationin UtahLakeshouldcontinue
and more aggressive efforts will require establishment of a hatchery facility,
selectionofbroodstock,developmentofpropagationproceduresandan
augmentation plan.

4.1.1 Establishahatchingandrearingfacility to propagateJunesuckerfor
introductioninto UtahLake.

Naturalrecruitmentis toosmall to ensurethelong termsurvivalofthe
specieswithout theaidofstockinghatcheryrearedfish to initially “jump
start” the lakepopulation. A newhatcheryfacility is neededto produce
fish for reintroductionintoUtahLakeasno currenthatcherieswithin the
Stateareavailablefor Junesuckerproduction.Hatcheryproductionwould
bephasedout astherestoredhabitatandlakepopulationare ableto provide
sufficientrecruitmentto maintaintheJunesuckerpopulation.

4.1 .1.1 Identifyandselectpotentialsitesfor thefacility.

TheUtahReclamationMitigation andConservationCommission
hascommittedfundsto establishawarm .. aterhatcheryfacility.
Theyarecurrentlyin thesiteselectionstageof development.
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4.1.1.2 Procureandsecurepreferredsite.
Conductnecessarynegotiationsto procureandpurchasethefacility

site.

4.1.1.3 Designandconstructthefacility.

Thefacility shouldbedesignedandconstructedby qualified,
experiencedpersonnel.The facility designshould embrace
productiongoals,asdefinedin 4.1.2.1.

4.1.1.4 Securebroodstockatpreferredsite.

Brood stockselectionshouldbebasedon taxonomicandstock
evaluation,availability ofadequatenumbers,andgenetic
considerations.Temporaryholdingfacilities for broodstockhave
beenestablishedatseveralsites includingCampCreekReservoir,
theOgdenNatureponds,RedButteReservoir,theMillville ponds,
theFisheriesExperimentStation,andUSU.

4.1.2 Developpropagationproceduresfor captivebroodstock.

Rearingandhandlingtechniquesfor Junesuckersarereceivingpreliminary
review at temporary rearing facilities. Feeding regimes and culture
protocols are being developed by theUDWR andtheServiceto meet
productiongoalsatpermanentfacilities.

4.1.2.1 Developproductiongoalsandaugmentationplan.

Biologistsneedto determine,throughknowledgeof theUtahLake
ecosystem,appropriatenumbersand sizesofJunesuckerfor
augmentationpurposes.Theaugmentationplanwill establish
criteriaandmethodsto beusedin theprogramfor evaluating
effectivenessoftheeffort.

4.1.3 PropagateandstockJunesuckerintoUtahLake.

Utilizing theinformation,guidelines,andplansfrom 413 above,utilize the
propagationfacility to producetargetsizesandnumbersof Junesuckerfor
augmentationpurposes.All fish stockedshouldbemarkedfor evaluationof
stockingmethodsandsuccess.

4.2 Establishandmaintainspawningstocksin otherviable tributariesto Utah Lake.
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In orderto reducechancesfor catastrophiclossesofJunesuckerspawners,a
spawningrunshouldbedevelopedin at leastoneadditionaltributaryofUtahLake,
themost likely candidatesbeingHobbleCreekor theSpanishFork River. Given
thelikelihood ofan historicrunup theSpanishForkRiver, this river shouldbe
assessedfor thefeasibility ofre-establishingaspawningrun. However,Hobble
Creekmayprovidemoresuitablespawningandnurseryhabitatwithoutthe
potentialconflictsof recastablishingarunup theSpanishForkRiver. If feasible,a
runshouldbe developedandprotectedwithin the samelegal frameworkasthat
outlinedfor theProvoRiverpopulation.

4.2.1 Investigatepotentialfor establishingspawningstocksin othertributaries.

It is possiblethat Junesuckershistorically spawnedin the SpanishFork
River, aswell asothersmallertributariesto UtahLake. Establishmentof
spawningstocksin othertributariesor artificial spawningchannelswould
diminishthelikelihood ofacatastrophiceventdestroyingthewild
populationin theProvoRiver. Restorationofpotentialhistoric spawning
sitesbeyondFort FieldsDiversionin theProvoRiverandin other
tributariesshouldbegivenpriority in orderto establishresilienceof the
Junesuckerpopulation.

4.2.1.1 Analyzepastandpresenthabitatcharacteristicsandcomplexityof
othertributaries.

Historic accountsindicateJunesuckerspawnedin tributariesother
thantheProvoRiver. A thoroughreviewofhistoric andcurrent
tributaryhydrologyandinstreamhabitatcharacteristicsof candidate
tributariesis necessaryto prioritizepotentialreintroductionsites.

4.2.1.2 Determinebarriersto establishingaspawningstockin other
tributaries.

Numerousbarriers,includingwaterrights,diversiondams,private
landownership,anddewateredhabitat,currentlyprecludespawning
from occurring in other tributaries. Identification and evaluation of
feasibility in addressing these barriers is important in prioritizing
futurereintroductionefforts.

4.2.1.3 Developandimplementhabitatrehabilitationprogramto improve
suitability of other tributaries for spawning stock.

Following procedures for protection of habitat and instream flows
during spawning season, as described in 3 above, develop and
implement a habitat rehabilitation program.
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4.2.2 Developguidelinesfor introductionofJunesuckerin othertributaries.

Following guidelinesestablishedin 4.1 above,developasetof guidelines
for reintroductionofJunesuckerinto suitabletributary waters. These
guidelinesshouldincludetiming ofintroductions,numberoffish, sizeat
stocking,andfuturemonitoringefforts.

4.2.3 Establishspawningstocksin othertributaries.

Utilize guidelinesdevelopedin 4.2.2aboveto establishspawning

populationsofJunesuckerin selectedwaters.

4.2.4 Monitor and evaluateeffectivenessofestablishingtributaryspawning

stocks.

Monitor effectivenessofimplementedactionsandamendasnecessaryto
achievemaximumsuccess.

5.0 Developandconductinterpretationand education highlighting the value of the Utah
Lake ecosystemand the June sucker and associatedrecoveryefforts.

By educatingthepublic to thevaluesofprotectingecosystemsandrecoveringthreatened
andendangeredspecies,public supportforrecoveryis strengthenedandvandalism
reduced.Educationalinformationshouldbemadeavailableto thepublic atlargeand
fishermen,specifically,to educatethemasto theneedsofthe speciesandtheadverse
impactsof certainactivities,suchasillegal introductionsofnonnativefish like thegizzard
shad.

6.0 Implement measuresto protect the June suckerduring their spawning run.

Junesucker,becauseoftheirlimited numbersandlocalizedactivity, arevery vulnerable
duringtheirspawningrunup theProvoRiver. To protectthespeciesfrom catastrophic
lossduringthisvulnerablelife stage,andto ensuremaximumsurvival,reproduction,and
recruitment,theJunesuckerand its habitat,including flows, in theProvoRiver shouldbe
protected.

6.1 Maintainpresenceoflaw enforcementofficials andbiologistsin theProvoRiver to
protecttheJunesuckerduring thespawningrun.

FederalandStateWildlife officersandbiologistsshouldmaintaintheirpresencein
theLowerProvoRiver duringJunesuckerspawningactivities. Thelaw
enforcementpresence,aswell asincreasein public contacts,will be importantin
reducingillegal activitiesrelatedto Junesucker.

7.0 Further define criteria necessaryfor the recoveryof June sucker.
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At present,therearestill manyuncertaintiesaboutthe life historyoftheJunesucker. As
moreinformationbecomesavailable,additionalcriterianecessaryfor thesuccessful
recoveryof thespeciesshouldbe developed.

7.1 Conductananalysisto refine quantifiedobjectivesfor Junesuckerrecovery
includingadefinition ofaself-sustainingJunesuckerpopulation.

Additional informationis neededto beableto quantifyspecificnumbersof fish
and/orage-classstructurenecessaryto ensurethelong-termsurvivalof thespecies
while maximizinggeneticvariability.
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PART III

IMPLEMENTATION SCHEDULE

Thetablethatfollows is a summaryof scheduledactionsandcostsfor this recoveryprogram. It
is aguideto meettheobjectivesof therecoveryplanfor theendangeredJunesucker. This table
indicatesthepriority in schedulingtasksto meettheobjectives,which agenciesareresponsibleto
performthesetasks,atime-tablefor accomplishingthesetasks,andtheestimatedcoststo perform
them. ImplementingPartIII is theactionoftherecoveryplan,that whenaccomplished,will
satisfytherecoveryobjective. Initiation oftheseactionsis subjectto theavailability offunds.

Definition ofPriorities

Priorities in columnoneoftheimplementationscheduleareassignedasfollows:

Priority 1 - An actionthat mustbetakento preventextinctionorto preventthespecies
from decliningirreversiblyin theforeseeablefuture.

Priority 2 - An actionthatmustbetakento preventasignificantdeclinein species
population/habitatqualityor someothersignificantnegativeimpactshortofextinction.

Priority 3 - All otheractionsnecessaryto meettherecoveryobjectives.

Abbreviations

FWS Fish andWildlife Service
UDWR UtahDivision ofWildlife Resources
BR BureauofReclamation
PRWUA Provo River Water Users Association
CUWCD CentralUtahWaterConservancyDistrict
DNR UtahDepartmentofNaturalResources
URMCC UtahReclamationMitigation andConservationCommission
DOI CentralUtahProjectCompletionAction Office

OtherDefinitions

Ongoing: Taskwhich is now beingimplemented,andshouldbecontinuedon an annual
basis.

Unknown: Thecostand/ordurationof this taskis yetto bedeterminedandmayrequire
completionofothertasksto determineamountofeffort required.
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Chasmistesliorus (Junesucker)RecoveryImplementationSchedule

Priority Task TaskDescription TaskDuration ResponsibleParty CostEstimates Comments
FY-0I FY-02 FY-03

1 1.1.1.1 Determineageneticbaselinefor June
suckerusinghistoric samples

1 1.1.1.2 Determinedegreeof hybridization
with Utahsucker

1 1.1.1.3 Determinegeneticvariability within
existingpopulationsandyear-classes

1 1.1.1.4 Determinegeneticintegrity and
variability of existing refugia
populations

1 1.1.2 Developprotocolsto protectoptimal
geneticintegrity of captivestock

2 1.1.3 Synthesizeexistinginformation to
maximizegeneticdiversityin a
managementplan

1 1.2.1.1 Identifyandselectpotentialprimary

refugesite

1 1.2.1.2 Secureselectedprimaryrefugesite

ongoing

ongoing

3 years

3 years

1 year

1 year

ongoing

ongoing

UDWR

UDWR

UDWR

UDWR

30,000

30,000

UDWR

30,000

30,000

30,000

UDWR

FWS,UDWR,
FS,BR

FWS,FS,DOI,
BR, URMCC,
UDWR

unknown unknown unknown

Tentativesite is Red
ButteReservoir

Minimum coststo
repairRedButteDam
to Statestds.are
estimatedat $5 Million

1 1.2.1.3 IntroduceJunesuckerinto selected
primaryrefugesite

ongoing FWS,UDWR,
FS

3200Junesuckerhave
beenstockedinto Red
ButteReservoir,but
additionalstockingwill
benecessaryto enhance
thegenetics
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Chasmistesliorus(Junesucker)RecoveryImplementationSchedule

Priority Task TaskDescription TaskDuration ResponsibleParty CostEstimates Comments
FY-Ol FY-02 FY-03

1 1.2.1.4 Monitorandmaintaintherefuge
populationin selectedprimary refuge
site

2 1.2.2.1 Identify andselectsecondaryrefuge
sites,with at leastonelocatedwithin
thehistoricdrainageof UtahLake

ongoing

unknown

2 1.2.2.2 Securesecondaryrefugesites

2 1.2.2.3 IntroduceJunesuckerto secondary
refugesites

1 year

UDWR, FWS,
FS

FWS,UDWR,
CUWCD, DOI

FWS,UDWR,
CUWCD,DOI

25,000 25,000 25,000 Costsof maintaining
thedam will continue
until theJunesuckeris
recovered

Tentativesitesinclude
MonaReservoir,Camp
CreekReservoir,the
MilIville Ponds,and
OgdenNatureCenter
Ponds

unknown unknown unknown

UDWR, FWS

2 1.2.2.4 MonitorandmaintainJunesucker
introducedinto secondaryrefuge
sites

2 2.1.1 Refineandimplementprotocolsfor
monitoringYOY productionin Utah
Laketributaries

2 2.1.2 Refineandimplementprotocolsfor
monitoringtheadult spawning
populationin Utah Laketributaries

3 2.3.1 Developmethodsandimplementa
planfor monitoringJunesuckerin
Utah Lake

ongoing

ongoing

ongoing

ongoing

UDWR

UDWR

UDWR

UDWR,
URMCC

5,000

5,000

7,500

unknown

5,000

5,000

7,500

unknown

5,000 All occupiedsitesare
monitoredby the
UDWR

5,000

7,500

unknown
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Chasmistesliorus (Junesucker)RecoveryImplementationSchedule

Priority Task TaskDescription TaskDuration ResponsibleParty CostEstimates Comments
FY-Ol FY-02 FY-03

1 3.1.1 Refineflow requirementsincluding
timing,magnitude,anddurationto
maintainandenhanceJunesucker
spawningandrecruitmentin the
ProvoRiver

1 3.1.2 Identify flexibility in currentflow
operationsin theProvoRiverand
determinestrategiesandmechanisms
for acquiringJunesuckerspawning
andnurseryflows

1 3.1.3 Acquireandprotectflows in the
ProvoRiver

ongoing DNR, DOI,
URMCC,BR,
UDWR

unknown unknown unknown $15Million hasbeen
authorizedby Section
302(a)of CIJPCA,
URMCC hasacquired
about1100 AF and
additionalacquisitions
arebeingpursued

1 3.2.1 Analyzepastandpresenthabitat
characteristicsin the ProvoRiver

ongoing

1 3.2.2.1 Providelow velocityhabitatsin the
ProvoRiverto enhanceandmaintain
habitatlimiting recruitment

1 3.2.2.2 Providestructuralrefugiain the
ProvoRiverto enhanceandmaintain
habitatlimiting recruitment

2 3.2.3 Monitoreffectivenessofhabitat
managementplan for ProvoRiver

unknown

unknown

CUWCD,
UDWR, FWS

unknown

UDWR,FWS unknown

UDWR, FWS unknown

UDWR unknown

ongoing

ongoing

CUWCD,
UDWR, FWS,
DOI

CUWCD,
PRWUA,BR,
FWS,DOI

unknown

unknown

unknown

unknown

unknown

unknown

unknown

unknown

unknown

unknown

unknown

unknown

unknown

unknown

55



Chasmistesliorus (Junesucker)RecoveryImplementationSchedule

Priority Task TaskDescription TaskDuration ResponsibleParty CostEstimates Comments
FY-Ol FY-02 FY-03

1 3.3.1.1 InvestigateProvoRiver-UtahLake ongoing UDWR 5,000
interactionsto determinemeasures
andalternativesnecessaryto protect
Junesuckerfrom nonnativeimpacts

1 3.3.1.2 Investigatefeasibility of ongoing UDWR
mechanicallycontrollingnonnative
fish predatorswithin theProvoRiver

I 3.3.2.1 Provideflowsthat minimize ongoing BR, CUWCD, unknown unknown unknown
nonnativeuseof theProvoRiver PRWUA,DOI,

FWS,URMCC

1 3.3.2.2 Ifdeterminedfeasible,mechanically UDWR, FWS
controlnonnativefish predatorsin
theProvoRiver

2 3.3.3 Monitoreffectivenessof nonnative ongoing UDWR unknown unknown unknown
controlmethodsin theProvoRiver

3.4.1.1 Investigateandimplement Unknown UDWR, FWS unknown unknown unknown
alternativesfor increasinghabitat
complexityin UtahLake

2 3.4.2.1 EvaluateUtahLakewaterelevation 1 year UDWR, 20,000
instability impactson aquatic URMCC
vegetation

2 3.4.2.2 EvaluaterelationshipbetweenUtah 1 year UDWR, 20,000
Lakewaterelevations,riverineflows URMCC
andaquaticvegetation CUWCD

2 3.4.2.3 Developandimplementplanto unknown UDWR, BR, unknown unknown unknown
manageUtahLake waterelevations CUWCD,
to enhanceaquaticvegetation PRWUA
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Chasmistesliorus (Junesucker)RecoveryImplementationSchedule

Priority Task TaskDescription TaskDuration ResponsibleParty CostEstimates Comments
FY-Ol FY-02 FY-03

3 3.4.2.4 Monitorandevaluateeffectivenessof
planto manageUtahLakewater
elevationsto enhanceaquatic
vegetation

3 3.5.1.1 Developandimplementaplanto
improveUtahLakewaterquality

3 3.5.1.2 Monitor impactsof UtahLakewater
qualitychangeson Junesucker

1 3.6.1.1 Evaluatefeasibility of UtahLake
nonnativefish eradication

1 3.6.1.2 Implementappropriatecontrol
techniquesorremovalof nonnative
fish in UtahLake

2 3.6.2 Investigateotherimpactsof
nonnativesin UtahLakeon June
sucker

1 3.6.3.1 Evaluatefeasibility of alternative
foragein UtahLakeasapotential
bufferfor predationeffects

2 3.6.4 Monitorandevaluateeffectivenessof
nonnativecontrolstrategiesin Utah
Lake

2 3.7.1 DeterminenutritionalneedsofJune
sucker

2 3.7.2 Investigatefood availabilityand
abundancein UtahLake

unknown

unknown

unknown

unknown

unknown

unknown

unknown

unknown

unknown

30,000

unknown

unknown

unknown

1 year

unknown

ongoing

1 year

unknown

1 year

2 years

UDWR, BR,
CUWCD,
URMCC

DNR

DNR

UDWR,
URMCC

UDWR

UDWR

UDWR

UDWR, FWS,
URMCC

UDWR

UDWR

to be
determinedin
3611

unknown

to be
determinedin
3611

unknown

20,000

to be
determinedin
3611

unknown

20,000

20,000

20,000 20,000
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Chasmistesliorus(Junesucker)RecoveryImplementationSchedule

Priority Task Task Description TaskDuration ResponsibleParty CostEstimates Comments
FY-0I FY-02 FY-03

1 4.1.1.1 Identify andselectpotentialsitefor
hatchingandrearingfacility to
propagateJunesuckerfor
introductioninto UtahLake

1 4.1 . 1.2 Procureandsecurepreferred
hatcheryandrearingfacility site

1 4.1.1.3 Designandconstructhatcheryand
rearingfacility

1 4.1.1.4 Securebroodstockat hatcheryand
rearingfacility

3 years

1 year

URMCC,
UDWR, FWS

3.5 million 3.5 million

UDWR

2 4.1.2.1 Developproductiongoalsand
augmentationplanfor captivebrood
stock

1 4.1.3 PropagateandstockJunesuckerinto
Utah Lake

3 4.2.1.1 Analyzepastandpresenthabitat
characteristicsandcomplexityof
othertributariesto UtahLakefor
potentialto establisha spawningrun

3 4.2.1.2 Determinebarriersto establishinga
spawningstockin othertributaries

3 4.2.1.3 Developandimplementhabitat
rehabilitationprogramto improve
suitability of othertributariesfor
spawningstock

1 year

unknown

1 year

1 year

unknown

UDWR, FWS

UDWR,
URMCC

CUWCD,
UDWR

CUWCD,FWS
UDWR, DCI,
BR

UDWR, BE,
FWS, CUWCD,
DCI

1 years

1 year

30,000URMCC,
UDWR, FWS

URMCC,
UDWR

unknown unknown unknown

3 million

unknown

unknown

unknown

unknown

unknown

unknown
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3 4.2.2 Developguidelinesfor introduction
of Junesuckerinto othertributaries

3 4.2.3 Establishspawningstocksin other
tributaries

3 4.2.4 Monitor andevaluateeffectivenessof
establishingothertributaryspawning
stocks

3 5.0 Developandconductinterpretation
andeducationhighlighting thevalue
of theUtah Lakeecosystemandthe
Junesuckerandassociatedrecovery
efforts.

1 6.1 Maintainpresenceof law
enforcementofficialsandbiologists
in theProvoRiver to protectJune
suckerduringthespawningrun

3 7.1 Conductananalysisto refine
quantifiedobjectivesfor Junesucker
recoveryincluding adefinition of a
self-sustainingJunesucker
population

This taskhaseitherbeencompletedor thereareno directcostsassociatedwith it.

1 year

unknown

unknown

ongoing

ongoing

UDWR, FWS

UDWR, FWS

UDWR, FWS

all parties

FWS, UDWR

unknown unknown unknown

1 year CUWCD,
UDWR, FWS

10,000
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PUBLIC COMMENT

Thisrecoveryplanwasmadeavailableto thepublic for commentasrequiredby the 1988
amendmentsto theEndangeredSpeciesAct of 1973. Thepublic commentperiodwasannounced
in theFederalRegister(60FR 29711)on June5, 1995andclosedon August4, 1995. During the
public commentperiodsevenlettersofcommentwerereceived.Thecommentsprovidedin these
lettershavebeenconsideredandincorporatedasappropriate.Commentsaremaintainedat the
ServicesUtah EcologicalServicesField Office andareavailablefor public inspection,by
appointment.

A Draft FinalRecoveryPlanwaspreparedanddistributedto thefollowing technicalreviewersfor
commentprior to finalizationandpublicationofthis final plan.

Growl, Todd
UtahStateUniversity
FisheriesandWildlife Department
Logan UT 84322-5210

Olsen,Darrin
BIO/WEST, Inc.
1063West1400 North
Logan, UT 84321

Evans,Paul 571 WIDB
BrighamYoungUniversity
Departmentof Zoology
Provo UT 84602

Lentsch,Leo
ConservationAssociates,Inc.
154 West500 South
Logan,UT 84321

Mizzi, Janet
USFishandWildlife Service
145 E. 1300 South,Suite404
SaitLakeCity UT 84115

Findlay,W. Russ
Bureauof Reclamation
302 East1860 South
Provo,UT 84606

Keleher,Chris
CentralUtahWaterConservancyDistrict
355 West1300South
Orem,UT 84058

Sorenson,Kent
UtahDivision of Wildlife Resources
515 East5300 South
Ogden UT 84550

Thompson,Charlie
UtahDivision ofWildlife Resources
1115 North Main Street
Springville,UT 84663

Tolme, Anna
UtahStateUniversity
FisheriesandWildlife Department
Logan UT 84322-5210

Wilson,Maureen
UtahReclamationMitigation andConservation
Commission
102 West500 #315
SaltLakeCity, UT 84101

Thompson,Paul
UtahDivision of Wildlife Resources
515 East5300 South
Ogden UT 84550

Wilson,Kristine
UtahDivision of Wildlife Resources
1115 North Main Street
Springville,UT 84663

Devey,Daryl
CentralUtahWaterConservancyDistrict
355 West1300 South
Orem,UT 84058
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Denos,Keith, Superintendent
ProvoRiver WaterUser’sAssociation
1788North StateStreet
Orem,Utah84057

Cowley, Paul
Wasatch-CacheNationalForest
FederalBuilding
125 SouthStateStreet
SaltLakeCity, Utah 84138

Swanson,Ralph
CentralUtahProjectCompletionAct Office (DOI)
302 East1860 South
Provo,Utah 84606-6154

Hickman, Terry
CreamerandNobleAssociates
P.O.Box 37
St. George,Utah84771
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